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DUAL FLEXIBILITY 
IN POLYMERIZATION 


With separately controlled pyrolysis and reaction coils it is possible to regulate, 
to within narrow limits, the extent of the pyrolysis of the charged gas and to 
separately and accurately control the actual polymerization reaction. 

Operated on the lower temperature range, Alco Thermal Polymerization 
Plants produce a liquid gasoline consisting of aromatics, napthenes, olefins, 
and some paraffins. Operated at a higher temperature level, a product can 
be obtained consisting of 95% aromatics and 5% of other cyclic compounds. 
These two products, both suitable as gasoline or gasoline blending materials, 
can be produced from the same charging stock. 

Flexibility not only in choice of charging stock—saturates, unsaturates, or 
any mixture of the two—but also in choice of product. . . is Dual Flexibility. 
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A departure from obsolete hit-or-miss methods in the search for 
new sources of oil—mapping the topographical features of the 
earth’s surface by aerial photography. An oblique view showing 
the San Andreas Rift looking south across Carrizo Plains, with 
Soda Lake and Caliente Range in upper right-hand corner. 
Temblor Range is in the immediate foreground. The aerial 
camera (left) was designed for use in small airplanes and is oper- 
ated either automatically or semi-automatically. Illustrations 
courtesy of Shell Oil Co. and Fairchild Aerial Surveys, Inc. 
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Pulling Down the Pillars of Business 


There are two things that may be said about the proposal 
of the Roosevelt Administration to place a heavy tax on the 
surplus funds of all corporations in the United States. The first 
is that the plan will by no means accomplish what its sponsors 
promise for it. The second is that even though it were capable 
of realizing the claims made in its behalf it should still be opposed 
as a devastating attack on the stability of American business and 
the security of American workers. 

Reverting to the oft quoted dictum that the power to tax is the 
power to destroy it must be admitted that this is an exercise of 
the taxing power so destructive that it is astonishing to find it 
put forward by responsible governmental officials. The ex- 
planation undoubtedly is that it is merely another manifestation 
of the incurable desire of a well-entrenched group of bureaucrats 
to reverse the historic American concept that the state exists to 
preserve the rights and liberties of the individual and to reduce 
the entire citizenship to a position of absolute dependence upon 
the central government. 

The new levy must not only provide the income of existing 
corporation taxes which it is to replace but it is relied upon also 
to supply a great part of the huge revenue required by the Ad- 
ministration in order to carry on its policy of lavish subsidization 
of certain classes of the population. To accomplish this result 
the tax itself must be drastic. An average rate of 3314 percent 
has been specifically stated in Congressional discussions as 
necessary to attain the Administration’s objective. 

To make the tax productive the penalty must be severe enough 
to force companies to distribute the funds ordinarily set aside to 
assure the continuity of their operations. According to the re- 
port current in Washington when the bill was brought before the 
House Appropriations Committee the coterie of Treasury “‘ex- 
perts’’ who framed the measure estimated that in the ordinary 
course of events some $4,500,000,000 would be paid into sur- 
pluses in 1936. By forcing disbursement of this sum in dividends 
it would be brought within reach of the Internal Revenue au- 
thorities who could take toll of it in taxes and surtaxes laid upon 
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hundreds of thousands of shareholders. By abolishing dividend 
exemption it would greatly increase the tax upon shareholders 
in the lower income brackets. 

Like much of the legislation proposed in the name of the New 
Deal, however, the surplus tax is a double-barreled measure. 
Put forth in the guise of a revenue bill its deeper and more im- 
portant effect would be to carry one step further the process of 
making all forms of business absolutely dependent upon the 
federal government. 


eB upcEep by the claims of its sponsors the greatest merit of the 
proposed tax, the feature that should rank it as one of the great 
economic discoveries of the age, is that by compelling the dis- 
tribution of huge locked-up sums to millions of individual stock- 
holders it will cause this money to pass into active circulation. 
The thesis is that the funds disbursed will be spent by the recipi- 
ents and thereby will stimulate trade, increase the production of 
all those things that people want and so benefit all classes of the 
population. It is another variation of the Washington vagary 
that we can spend ourselves into prosperity. 

The view on which this theory rests apparently regards the 
surplus maintained by any active business as a fund that is 
segregated from use, sterilized and withheld from its proper 
function of contributing to industrial activity. Pull the plug in 
the dyke that holds back these useless funds and you have a 
flood of wealth poured forth to lubricate the channels of trade 
exactly as you do when you hand out billions in a bonus to one 
class of citizens and other billions in benefit payments for ab- 
stention from production. 

Such is the theory. What are the facts? Maintenance of a 
surplus, large or small, heretofore has been a recognized practice 
among all businesses that aspire to permanent existence. It is 
conceivable, though certainly exceptional, that such a surplus 
might be maintained as a cash deposit in bank. If so it serves 
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the purpose of other bank funds, being used as a basis of credit 
to facilitate commercial operations. If it is not being used by 
its actual owners it is nevertheless employed in serving the 
legitimate needs of the general business community. 

Surpluses are much more likely to be invested in government 
and municipal bonds or corporate securities of one kind or 
another. In such cases these securities must be converted into 
cash before they can be paid out in dividends to meet the de- 
mands of the proposed law. Any such wholesale conversion 
must be attended by a serious depreciation in value which means 
that the surplus itself will shrink tremendously in the process 
of distribution, with a consequent disturbance of established 
values. 


ALLL these however are surface considerations that do not touch 
the real iniquity of this proposal as an attack upon American 
business. The primary purpose of building up a surplus in any 
business establishment is to enable that establishment to weather 
unfavorable conditions, to carry on its operations and to main- 
tain its payrolls when profits have disappeared or to provide 
funds for additions to plant and necessary replacements of 
equipment when conditions justify expansion. In the past five 
years the country has had an overwhelming demonstration of the 
vital importance of such provisions. A majority of all the cor- 
porations in the United States have been able to keep going 
during that period only by utilizing the surpluses accumulated 
in more prosperous seasons. In four years of depression they 
paid out $7,000,000,000 more than they earned, this huge sum 
being taken from reserves built up over many years. Surplus 
has been drawn upon to provide employment for workers, per- 
haps in reduced numbers; to pay dividends, usually at reduced 
rates; to maintain the organizations intact and solvent. To 
prevent the upbuilding of normal surpluses must accentuate the 
severity of depressions, increase unemployment in dull times and 
retard the process of recovery from such unfavorable conditions. 

All this presents no difficulty to the proponents of the new 
economy as practiced in Washington. If a company wishes to 
improve or expand plant and equipment, they point out, that is 
capital expenditure. Let it go out and raise fresh capital. In 
the totalitarian state toward which they aspire some arm of the 
government of course will decide whether companies may be 
permitted to expand and will fix the terms upon which they may 
be allowed to do so. To the question where the company shorn 
of its surplus is to find the money to pay wages when demand for 
its products has fallen off and to meet the many emergencies 
likely to be encountered in a world of fluctuating business condi- 
tions the answer is less clear, but it comes down to this: The cor- 
poration without reserve resources, like the farmers, wage earners 
and all others, must depend upon the aid or bounty of the 
government. 

This proposal to wipe out the fundamental safeguard of busi- 
ness has proved to be somewhat strong medicine even for the 
hardy digestive organisms of Congressmen. Cautious members 
of the legislative body have advanced the suggestion that some 
minimum allotment to surplus should be exempt from taxation 
to form what they describe as a ‘‘cushion”’ against periods of 
depression. Some exceptions to the projected tax are necessary 
as in the case of corporations that have outstanding issues of 
bonds or preferred stock containing the requirement that no 
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dividends shall be paid until provision has been made for meet- 
ing the prior claims of these issues. Other exceptions in the case 
of banks and insurance companies are necessitated by state laws. 
Against all concessions to sound business practice that are not 
absolutely compulsory, however, the representatives of the 
Administration have set their faces sternly. To grant exemp- 
tions of any sort, they say, would impair the efficiency of the act 
and besides it would upset the principle of equality in taxation. 
This principle of equality to which they refer is a typically 
bureaucratic conception. It holds that a fixed rule can be laid 
down to cover the requirements of all kinds of businesses regard- 
less of their size or the relative hazards they are called upon to 
face. Every man who has had the slightest practical experience 
knows that this is not the case, that a reserve sufficient for a 
small concern operating in a local area might be totally inade- 
quate for a large corporation covering a much broader field and 
facing many more uncertainties and diversities of condition. 

This is a point of particular concern to oil companies in con- 
nection with the proposed surplus tax. Petroleum corporations 
in the main will be affected the same as other corporate enter- 
prises by this new scheme for the distribution and depletion of 
their surplus holdings. There is, however, one important dif- 
ference. Because the oil industry, more than most others, is 
subject to violent fluctuations in earnings, because it is an in- 
dustry in which the risks are unusually great and the margin of 
profit ordinarily narrow, because the exigencies of its situation 
may necessitate the making of heavy expenditures on short 
notice, it is particularly important for companies operating in 
this field to maintain surpluses of substantial volume. Perusal 
of the reports of ten American oil companies shows that in the 
four year period 1931-34 these companies drew upon surplus for 
$380,000,000. Since only a small part was disbursed in the 
form of dividends it is obvious that these millions helped to pay 
wages, extend development and maintain the operations of these 
companies on a “‘ business as usual’’ basis when business was far 
from usual. 

An oil company faced by the necessity of entering upon an 
extensive drilling campaign to protect its holdings in a particular 
field or building a pipe line to handle oil from a newly discovered 
pool would have no time, even if it had the financial ability, to 
float a bond issue. There are many other emergencies that may 
arise to require large and immediate expenditures for which 
provision can be made only through a substantial surplus. 


I ONE respect, however, the proposal may logically be wel- 
comed by the large integrated oil companies—equally of course 
by other large corporations. Through recognition of the special 
requirements of their businesses most of these companies have 
built up surpluses of considerable volume which the tax cannot 
affect. If the proposed bill becomes law new companies entering 
the field and attempting to compete for a share of it will be 
handicapped in their operations. As a result the established 
companies will be helped in maintaining their position by a law 
of the kind now under discussion. 

At the present writing the proposed tax is still in the hands of a 
Congressional committee and has not even assumed the form of a 
bill. There is no telling what changes or modifications may be 
made init. But none of these considerations diminishes the fun- 
damental unsoundness and unwisdom of the original proposal. 
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War Factor in Germany’s Oil Policy 


Effort to Expand Domestic Output, Encourage- 


ment of Coal Hydrogenation and Search for Sub- 


stitute Fuels Dictated Largely by Fear of Possible 


Blockade. 


Gerwany’s efforts to develop substi- 
tutes for petroleum products have been 
more intensive than those of any other 
nation. As a natural consequence they 
have aroused much discussion both in 
scientific and trade circles. The reason 
usually assigned to explain why the Ger- 
man government is constantly encourag- 
ing experiments with motor fuels and is 
willing to spend vast sums in subsidizing 
processes that are admittedly uneconomic 
is a financial reason—the desire to reduce 
expenditures for imported goods to a mini- 
mum. This obviously is a factor but it 
probably is the minor factor. The com- 
pelling reason behind Germany’s feverish 
search for means of freeing herself from 
dependence upon imported oil supplies 
undoubtedly is military necessity, or at 
least what is regarded as that in official 
quarters. 

Italy’s recent experience, the efforts of 
the League of Nations to apply sanctions 
against her, has not been lost upon Ger- 
many. Even without that example it is 
obvious that in the event of a European 
conflict Germany’s supplies of oil from 
outside sources might be completely or 
almost completely shut off. Since mili- 
tary experts agree that in a modern war 
victory will rest eventually with the side 
possessing superior material resources and 
equipment it is easy to understand the 
urgent nature of the petroleum problem as 
it presents itself to German officialdom. 

First and most important among the 
reasons for exploring the possibilities of 
petroleum substitutes is the inadequacy of 
the domestic oil supply. German con- 
sumption of motor fuels is estimated at 
between 1,800,000 and 1,900,000 metric 
tons and is increasing yearly. Production 
of gasoline from domestic crude was 95,000 
tons in 1935 or approximately five per- 
cent. Crude oil output from German 
wells was 429,673 tons last year, the 
highest in the history of the industry. 
Of this 98 percent came from fields in 
Hanover. Exploration and drilling is 
being officially encouraged and backed 
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by government loans. Drilling in 1935 
amounted to 175,000 metres and it was 
reported that oil was discovered in six 
new locations. There is, of course, a 
possibility of other and more important 
discoveries but the weight of geological 
opinion is against the development of 
large producing fields. Wells in the pot- 
ash mines of Thuringia for which high 
hopes were entertained have steadily de- 
clined in production. Nevertheless the 
exploration of all promising areas will be 
energetically pushed. The importance of 
even small producing wells is so great that 
none must be overlooked. 

Aside from the output of local fields 
Germany’s principal recourse for the pro- 
duction of motor fuel is found in her coal 
mines. Within the past three years the 
yield of gasoline from coal and lignite by 
hydrogenation has been brought up to 
260,000 metric tons. This is the output of 
the great Leuna works the capacity of 
which is being further enlarged. The 
process employed is that developed by 
Dr. Bergius and controlled by I. G. 
Fahrbenindustrie under patents shared by 
the Imperial Chemical Industries of 
England and the Standard Oil Company 
of New Jersey in the United States. 

During the past year or two a great 
deal of attention has been attracted by the 
Fischer process which uses coke water gas 
as its basis. Divergent opinions regard- 
ing the merits of this process have been 
expressed by experts. On the one hand 
it is contended that it is a more economical 
system than that of Bergius while on the 
other it is asserted that its products are 
not of equal quality. There is ample 
confidence in it on the part of coal, coke 
and chemical interests of the Ruhr who 
have organized Ruhrbenzin A.G. to erect a 
plant of 25,000 tons capacity. This plant 
is expected to be ready for operation 
during the latter part of the year. Three 
other plants using this process are in 
operation. By the end of the current 
year production from this source will be 
brought up to 450,000 metric tons. 


Benzol and alcohol mixed with gasoline 
in Germany amounted to roundly 450,000 
tons last year. Thus, from domestic 
sources, including admixtures, Germany is 
able to provide about 800,000 tons of 
motor fuel annually and this amount will 
be somewhat increased by facilities now 
being provided. The remainder of the 
motor fuel requirements of the country 
are imported. Imports during 1935 are 
officially reported as follows in metric 
tons: 


Roumania 527.425 
Soviet Union 152,785 
United States 101,337 
Other America 203,127 
Great Britain 105,603 


Imports of crude oil into Germany 
during 1935 amounted to 515,298 tons of 
which 295,871 tons came from Mexico, 
178,113 from the United States, 21,684 
from Venezuela and 19,628 from Rou- 
mania. In addition 229,292 tons were 
imported into the free port of Hamburg. 
A considerable part of the products de- 
rived from the refining of this crude is re- 
exported and this is particularly true of 
the great new refinery of the Europaische 
Tanklager and Transport A.G., erected in 
the free port of Hamburg in 1935. 

In addition to this new plant there are 
six large companies operating refineries in 
Germany besides a number of smaller 
ones. These are Rhenania-Ossag Min- 
eraloelwerke, Deutsche Petroleum A.G., 
Deutsche-Amerikanische Petroleum Ge- 
sellschaft, Deutsche Vacuum Oel A.G., 
Mineraloel and Asphaltwerke, A.G., and 
the Ebano Asphaltwerke. These refiner- 
ies work some crude oil from German 
fields but are mainly supplied from outside 
sources through the international com- 
panies with which they are affiliated. 
As previou:ly stated the only German 
fields in which production is showing a 
material increase are those of Hanover. 
The Deutsche Erdoelraffinerie, which 
deals with oil from this area, is increasing 
its capacity to 200,000 tons annually. 

At the present time Germany’s situa- 
tion is this: By intensive development of 
local fields, by subsidizing production 
from coal through relatively costly meth- 
ods, and by requiring the admixture of 
benzol and alcohol she is able to supply 40 
percent or a little more of her motor fuel 
requirements. Her refining capacity is 
limited and she must still depend upon 
imported products for the major part of 
her requirements. The practical question 


(Continued on page 180) 
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U. 8. Losing Ground in Export Trade 


While Sales of Crude to Other Countries Have 


Increased, Proportionate Share of International 


Trade in Petroleum Products Is Declining—A 


Study of Trends. 


Perro.teum and its products sold 
abroad by the United States in 1935 had a 
value of $249,100,000, a gain of $21,600,000 
over 1934 and $49,100,000 above the worst 
depression year, 1932. These figures 
exclude bunker sales amount- 
ing to $29,400,000, $31,300,000 
and $29,900,000 in 1932, 1934 
and 1935 respectively. Im- 
provement in the export posi- 
tion during 1935 emphasized 
the rising trend of crude ship- 
ments which has been par- 
ticularly noticeable since 1932. 
Crude represented 6.7 percent 
of the total value of all pe- 
troleum exports in 1929. Five 
years later it had risen to 20 
percent and by 1935 it was 
24.7 percent. 

_Without attempting to an- 
alyse the causes responsible for 
this shift it is obvious that there 
is a certain national disadvan- 
tage in exporting raw products 
instead of refined. The coun- 
try loses the return to labor and 
capital that would have accrued 
from processing at home the 
more valuable refined products. 
On the other hand the expan- 
sion of refining facilities in other 
countries requires increasing sup- 
plies of crude and these will be 
had elsewhere if not procurable 
on equal or better terms from 
the United States. 

Before considering the relative impor- 
tance of various export outlets for 
American petroleum products it will be in- 
structive to look at the table on page 178 
showing the principal countries exporting 
refined oils and to glance at the chart show- 
ing the value of petroleum and products 
purchased by the 25 countries that were 
the heaviest buyers in the period 1929 
1934. These data, based on official trade 
statistics, are admittedly incomplete but 
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country’s exports. 


tives. 


By Paul L. Hopper 


Bureau of Foreign and Domestic 
Commerce, U. S. Department of 
Commerce 


their interpretation is not difficult. Here 
at a glance is revealed the increasing share 
in the international petroleum trade ob- 
tained during the past five years by other 
countries at the expense of the United 


Siuevents from the United States to 
other countries of petroleum and its products 
exceed in value any other single class of export 
commodity except cotton. 


States resulting from various causes. 

As shown on the graph, from a value of 
$715,000,000 in 1929, exports of petroleum 
and its products plunged headlong to 
$237,800,000 in 1932 and eased still down- 
ward to $227,100,000 in 1933 before an 
upward trend asserted itself. Export of 
gasoline suffered most heavily, dropping 
to $54,000,000 or only 20 percent of its 
1929 value in 1934. Other refined prod- 
ucts followed a similar course. In 1929 


They represent 
roughly one-eighth of the total value of the 
While their volume de- 
clined after 1930 they have shown a substantial 
gain from 1933 on. 

The question that interests the trade ob- 
server is whether this growth will continue or 
whether, possibly after two or three years, a 
gradual decline will set in. 
tions point to the maintenance of increased 
exports but there are other reasons for believ- 
ing that the world will look less and less to the 
United States for petroleum and its deriva- 


Surface indica- 


The facts in the situation and some of 
the trends are examined in the accompanying 
article. 


exports were 14 percent of production; 
in 1934 and 1935 only 51% percent. 

Inspection of the chart dealing with 
purchases abroad shows the combined 
value of petroleum and its products sold 
by the United States to its 25 most im- 
portant customers in 1929, what they 
bought in 1934, and the difference. Ex- 
amination of incomplete data covering 
1935 exports from the United States re- 
veals few material changes in the relative 
position of purchasing countries since 
1934. 

One noteworthy change that appears is 
that Canada has displaced the United 
Kingdom as the most important market 
for petroleum exports from the United 
States. It seems likely to retain that 
position for many years. Only Japan 

and the Netherlands West In- 
dies remotely approximated their 
1929 purchases in 1934. Japan 
has steadily built up its domes- 
tic refining industry, using in- 
creasing quantities of crude 
from the Pacific Coast which is 
particularly adapted to Japa- 
nese refining practice. Con- 
siderable quantities of refined 
oils go from the United States 
to Aruba and Curacao for blend- 
ing with Venezuelan oils in the 
refineries there. 

From the time when it ousted 
kerosene from first place until 
1934 gasoline remained the most 
valuable petroleum product ex- 
ported from the United States. 
In the latter year sales of lubri- 
cants abroad were higher by 
$10,000,000. In 1935 gasoline 
regained first rank. 

Gain or loss in exports of 
petroleum and refined oils to the 
heaviest consuming countries 
from 1930 through 1935 is in- 
dicated in Table II. Following 
are analyses of the more impor- 
tant world markets absorbing 
considerable quantities of Amer- 
ican petroleum products. 

Gasoline exports to the United King- 
dom in 1935, accounting for one-quarter 
of the export sales of gasoline by the 
United States, exceeded the 1934 figure of 
4,338,000 by 2,230,000 bbl. Britain’s 
total gasoline imports in 1935 were 33,- 
311,000 bbl. Of this Netherlands West 
Indies furnished nearly 44 percent, Iran 
almost 23 percent and the United States 
approximately 14 percent. In 1930 this 
American gasoline constituted half the 
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total quantity imported into the United 
Kingdom; Iran supplied about 12 percent 
and Netherlands West Indies less than 
1,000,000 bbl. 

France offers a striking example of 
mounting crude purchases with curtailed 
imports of refined. In 1930 some 16,- 
280,000 bbl. of gasoline were imported, 
55 percent from the United States. Even 
with a gain of 750,000 bbl. over 1934 
gasoline exports to France last year were 
but 2,370,000 bbl., just over one-ninth of 
the French gasoline consumption in that 
year. Domestic production amounted to 
14,335,000 bbl.; imports were 4,690,000 
bbl. of which the U.S.S.R. and Roumania 
supplied most after the United States. 
During 1935 French supplies of motor 
fuel were augmented by approximately 
2,500,000 bbl. of alcohol. 

Since Belgium serves as distributing 
center for much surrounding country a 
considerable quantity of petroleum prod- 
ucts entering Belgium are not included as 
imports for consumption. From 2,000,- 
000 to 2,500,000 bbl. of gasoline are im- 
ported annually for use in Belgium. In 
1934 these imports were proportioned 
principally among United States 28, 
Roumania 22, Iran 21, and Netherlands 
West Indies 16 percent. In the case of 
Spain that country’s petroleum monop- 
oly, the Compania Arrendataria del Mo- 
nopolio de Petroleos, S. A. in 1935 dou- 
bled its American gasoline purchases of 
the preceding year, taking 1,900,000 bbl., 
thus enabling the United States to ex- 
change places with the U.S.S.R. which 
formerly supplied well over one-half of 
Spain’s imports. 

Recent data as to the origin of imports 
for the Scandinavian area are lacking but 
of the total imports of gasoline in 1935 
Sweden 3,300,000 bbl., Norway 1,200,000 
bbl., and Denmark 2,100,000 bbl., direct 


tributed substantially less than in 1930 
when American gasoline dominated that 
trade. Roumania and Russia have cap- 
tured business in that area and trans- 
shipments from England and Europe 
have become more important. 

Until two years ago Australia divided 
the bulk of its 5,500,000 to 6,000,000 bbl. 
of gasoline imports between the United 
States and Netherland India with the 
former receiving the larger share. Fig- 
ures for 1935 probably will show Nether- 
land India supplying close to 75 percent 
with the United States under 25 percent. 
American gasoline predominated to the 
extent of 80 percent in New Zealand dur- 
ing 1930. In 1934 the United States 
furnished but 34 percent of that country’s 
imports of 1,850,000 bbl., most of the 
remainder coming from Netherland India. 

Canada currently supplements domes- 
tic production with 1,000,000 to 1,500,000 
bbl. of gasoline each year, nearly all of 
which comes from the United States. In 
1930, before domestic refining reached 
present proportions, imports across the 
border exceeded 4,000,000 bbl. 

Just under 40 percent of Brazil’s gaso- 
line imports in 1934 were from the United 
States, a six percent decrease from 1930. 
Nearly as much more was furnished by 
Peru; Mexico and Netherlands West 
Indies were the sources of the remainder. 
In 1935 the United States exported nearly 
1,200,000 bbl. of gasoline to Brazil. As 
would be expected, practically all of 
Cuba’s gasoline imports come from the 
United States; current imports are con- 
siderably under the 1930 figure of 1,000,- 
000 bbl. A large local refinery meets the 
bulk of the Island’s demand for motor 
fuel. 

Most of the remaining countries taking 
500,000 to 750,000 bbl. of American gaso- 
line in 1935, buy more elsewhere. 
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Table I 


Exports of Crude Petroleum and Refined Oils by Principal Exporting Countries 1930, 1933 and 1934 
(In Thousands of Barrels) 


Countries Crude Petroleum Gasoline Kerosene Lubricating Oils Gas Oils Fuel Oils 

1930 1933 1934 1930 1933 1934 1930 1933 1934 1930 1933 1934 1930 1933 1934 1930 1933 1934 
United States. . 23,704 36,584 51.430* 63,195 25,996 28,366* 16,690 8,764 6.455 * 9,850 8,147 8,305 * ‘a 10,232 14,351 * 32,378 8,223 11,374 * 
Netherlands West Indies . “a ~ = 17,042 21,480 26,983 * 104 2,750 3,292 * 831 670 1.375 * 6,640 11,521 12,830* 59,305 51,936 68,171 * 
Roumania - 486 1,647 3,348 * 9.516 14,936 16,591 * 7.298 7,369 9,034 * 499 416 434* 3,970 7.545 8.200 * 7.350 11,931 12,734 * 
Netherland India 6,005 3,455 4,042 11,070 10,903 12,444 3.922 4,122 4,453 185 145 145 6,684 4.742 5,205 8.592 5.026 5,375 
USBSMA..... 1,649 5,905 5,595 * 8,660 11,795 5,595 * 6,061 3,918 3,226* 1,603 1.668 2,155 * 2,730 4,377 * 13,093 15,242 7,550 * 
Iran! 11,778 9,334 10,959* 10,511 12,720 12,954 7.201 2,156 3,450 13 1,008 10,203 17,765 24,959 
Peru 7,711 6,936 9,459 2,412 3,020 3,315 147 238 300 12 5 7 334 517 731 1,091 830 
Poland aii an oe 346 426 357 * 230 352 233 * 258 223 126 * 225 * 318 182 
Mexico’: 12,714 11,085 11,798 5,698 2,895 3,610 344 342 1,427 1,245 8,138 5,457 6,387 
Trinidad 3,382 1,170 470 1,523 2,177 =2,609 52 82 72 5,025 5,526 6,809 
Venezuela 138,305 112,815 131,458 185 370 401 434 363 4,749 5,366 
British Borneo. . 871 915 102 1,289 671 793 417 267 108 er een aece 588 687 1,646 1.365 2,936 
Argentina nae Pe ea Rie 37 64 33 7 me o8 vr 5a 7 48 53 832 758 
Germany? ; 58 67 461 * ans 60 * 7 542 652 * 99 229 248 * 67 ; 294 * 
United Kingdom. 911 1,293 2,274 * 416 263 233 * 172 190 374 * 149 537 671 * 5,571 354 peice 
France. , 643 * 505 * 510 * 1,562 * 
Colombia 19,113 11,806 15,949 * 
Ecuador 1,128 943— «1,401 
Iraq ; 23,450 * 9 4,187 


* Data for 1935 in place of 1934. 
1 Data under 1930 actually for 1929-1930. 
2 May include re-exports. * Kerosene included with gasoline in 1933 and 1934. 


3 1930 figures lump gasoline, kerosene and lubricating oils together and gas and fuel oils are combined. Data from official trade statistics of governments. 





the 3,000,000 bbl. imported in 1934, Iran 
supplied one-third, U.S.S.R. one-quarter, 
Roumania and Netherland India most 
of the rest, the United States’ share being 
just over six percent. Italy supplements 
its annual supply of motor fuel with 
50,000 to 60,000 tons of alcohol mixed 
with gasoline. 

American gasoline dominates motor 
fuel imports in the Philippines where 
consumption, still small, nevertheless ex- 
panded from 300,000 bbl. in 1930 to over 
1,100,000 bbl. in 1935. In the Nether- 
lands’ 3,000,000-bbl. gasoline market the 
share of the United States has been re- 
duced from two-thirds to less than one- 
third, with Netherlands West Indies the 
gainer. In 1930 nearly half of South 
Africa’s 2,000,000 bbl. of gasoline came 
from the United States; in 1934 less than 
one-quarter. Iran has benefited by the 
American loss plus a consumption gain of 
700,000 to 800,000 bbl. Formerly Japan 
divided most of its gasoline imports of 
2,500,000 to 3,000,000 bbl. each year 
about evenly between the United States 
and Netherland India. Now the latter 
country obtains well over half and the 
former less than one-third of this trade. 

Lubricant exports, long ranked second 
to gasoline exports in value, actually ex- 
ceeded the latter by $10,000,000 in 1934, 
but were overtaken by exports of gasoline 
during 1935. From 30 to 35 percent of 
the lubricants produced in the United 
States are exported. The qualities of 
American lubricating oils are so univer- 
sally appreciated that some demand exists 
wherever machinery is in operation. Ac- 
cordingly it is not surprising to find United 
States lubricating oils dominant in prac- 
tically all the world’s markets, a position 
sustained for many years. 

Although taking somewhat less than 
formerly the United Kingdom is still the 
best outlet of the United States for lubri- 
cants, buying 1,855,000 bbl. of lubricating 


oils and 14,702,000 lbs. of lubricating 
greases in 1935. Exports of 516,000 bbl. 
of lubricating oils and 3,854,000 lbs. of 
lubricating grease to France were approxi- 
mately half the 1930 amount. Exports of 
lubricating oils and greases to Germany 
at 922,000 bbl. and 7,888,000 lbs. were 
slightly under 1934 purchases but still 90 
percent of the 1930 figures. Belgium has 
nearly regained its 1930 level of buying, 
taking 716,000 bbl. of oil and 5,237,000 
lbs. of greases in 1935. Exports of lubri- 
cating oils and greases to Italy during 
1935 were almost exactly the 1930 figure 
of 460,000 bbl. of oil, 3,500,000 lbs. of 
grease. Canada increased its 1934 pur- 
chases of lubricating oil over 315,000 bbl. 
or 3314 percent in 1935. Well over half 
of the ‘‘batching”’ oil, a type of lubricat- 
ing oil used for treating jute in British 
India comes from the United States and 
in addition roughly two-thirds of the 
ordinary lubricants used in India, amount- 
ing to 320,000 barrels in 1934, originate 
in this country. 

If shipments of Venezuelan crude to 
Curacao and Aruba for refining are ex- 
cepted, the United States is the world’s 
largest exporter of crude petroleum. 
Sales to other countries have mounted 
steadily since 1931. In 1929, three per- 
cent of the domestic crude production was 
exported and the ratio of crude exports to 
the total of all petroleum and its deriva- 
tives exported was 6.7. By 1935, the 
crude sent abroad was 5.2 percent of the 
total output and it accounted for just 
under 25 percent of the value of all 
crude petroleum and refined products 
exported. 

In recent years Canada has taken 
roughly one-half of the exports of crude 
petroleum from the United States. - Ex- 
pressing it the other way around about 75 
percent of the crude imported into Canada 
comes from the United States, the re- 
mainder coming from Colombia, Vene- 
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zuela and Peru. Canada’s 42 refineries 
of 159,000 bbl. daily capacity used just 
over 33,000,000 bbl. of crude in 1935, and 
United States fields supplied 80 percent of 
the 2,500,000 bbl. increase over the pre- 
ceding year. 

Argentina still imports crude to the 
extent of 1,000,000 to 1,500,000 bbl. to 
supplement domestic production. With 
exports of 1,100,000 bbl. to that country 
in 1935 the United States has returned to 
its 1930 status as the chief source of 
Argentina’s crude imports. In the in- 
terval Peru enjoyed the bulk of this 
trade. 

Between 1930 and 1934 the capacity of 
refineries in France increased from 11,250 
to 138,000 bbl. daily and concomitantly 
imports of crude climbed from 3,200,000 
to 31,000,000 bbl. Prior to 1934 no 
crude was imported from Iraq; in that 
year nearly 3,700,000 bbl. were received in 
France and during 1935 just under one- 
half of France’s 39,400,000 bbl. of crude 
imports came from Iraq. In 1930 the 
United States sold France less than 1,000 
bbl. of crude petroleum; in 1933 sales had 
risen to 7,800,000 bbl. and during 1935 
they were over 10,300,000 bbl. 

Kerosene seems the weak sister of the 
refined petroleum oils and its exports from 
the United States appear destined to 
decline continuously and all but dry up. 
Although kerosene may become more im- 
portant as power fuel the greatest demand 
is stillas anilluminant. China, India and 
other countries in Asia still consume 
enormous quantities of kerosene, but 
American kerosene in that part of the 
world cannot stand freight and handling 
in competition with kerosene from Iran, 
Netherland India and Russia. Exports 
which accounted for 36 percent of pro- 
duction in 1929, dropped to 18 percent in 
1934 and 11.6 percent in 1935. From 
just under $85,000,000 in 1929 the value 
of kerosene exports has declined per- 


WORLD PETROLEUM 


sistently each succeeding year, reaching 
$15,000,000 in 1935. 

Curiously Netherland West Indies was 
the destination of the largest kerosene 
exports in 1935—nearly 1,000,000 bbl.— 
and this trade is of recent development as 
under 5,000 bbl. was exported to those 
islands in 1930. Brazil imports approxi- 
mately 750,000 bbl. of kerosene annually, 
75 percent of which originates in the 
United States; Venezuela and Mexico 
supply the remainder. 

The United Kingdom obtained more 
than one-third of its kerosene require- 
ments from the United States in 1930, but 
in 1935 the latter furnished less than 
eight percent of the 5,500,000 bbl. im- 
ported. 

Imports of kerosene into China, exclud- 
ing Hong Kong and Manchukuo between 
1933 and 1935 decreased nearly 50 per- 
cent. In 1930 the United States supplied 
70 percent of China’s kerosene; by 1935 
its share of the 2,500,000 bbl. of kerosene 
imported was about 46 percent. 

Exports of gas oil, distillate fuel oil 
and residual fuel oil progressively de- 


require extensive marketing organizations 
which develop brand preferences as with 
gasoline, kerosene, andlubricants. Heavy 
fuel oil is of fairly uniform quality wher- 
ever obtained; therefore users are inclined 
to buy where economical and convenient. 
So are partly accounted for the shifts 
from one source to another by leading 
importing countries. Bunker oil sales 
are influenced to an even greater extent 
by availability and cheapness. In 1929, 
52,278,000 bbl. of bunker oil, worth 
$55,000,000, were taken aboard vessels 
in American ports. Declining demand 
persisted through 1934 when 29,899,000 
bbl. were disposed of. Only 400,000 more 
bbl. of bunker oil were sold in 1935, an 
indication that shipping is recovering 
slowly. 

West Indian ports located close to or 
on the run to the Panama Canal have 
taken the bunkering business from Pan- 
ama in recent years. In 1930 nearly 
3,000,000 bbl. of gas oil and fuel oil were 
exported from the United States to Pan- 
ama. In 1934 these shipments had 
dropped to 2,100,000 bbl. and in 1935 


clined in value at the rate of about $7,- 
000,000 annually through 1929-1932, 
rallied cautiously in 1933, climbed to $27,- 
000,000 in 1934 and declined slightly in 
1935. The proportion of liquid fuel ex- 
ported to gas oils and fuel oils produced 
has remained around eight percent since 
1929, except during 1932 and 1933 when 
it dropped to six percent. Exports of gas 
oil and distillate fuel oil were approxi- 
mately 1,000,000 bbl. above 1934, residual 
fuel oil 1,250,000 bbl. less. 

Fuel oils and gas oils are sold principally 
in bulk and their distribution does not 
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they were only 903,000 bbl. 

While the growing competitive strength 
of various producing countries accounts 
in part for the declining importance of 
the United States in the international 
field another reason for this development 
is to be found in the progress made by 
leading consuming nations which permits 
them to rely less extensively than formerly 
upon the United States as a source of 


petroleum supplies. 


Among the countries striving for the 
fullest possible measure of national pe- 
troleum sufficiency the Germans, pos- 
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Petroleum and Refined Oils by Countries of Destination 


(Thousands of Barrels) 











sessing an abundance of suitable coals 
and highly skilled in the chemistry of 
fuels, have progressed furthest in the 
manufacture of synthetic oils. At the 
same time not to be minimized is their 
success in raising the output of natural 
petroleum in Germany now nearly equal 
to crude imports—around 3,500,000 bbl. 
annually. 

In contrast to Germany, France has 
developed a domestic refining industry 
capable of supplying nearly the whole of 
the country’s requirements of petroleum 
products from imported crude, but only 
recently has become interested in the 
manufacture of synthetic oils. France 
now buys crude from many sources, but 
intends to rely more and more on the 
fields in Iraq. 

Although deficient in petroleum the 
United Kingdom has ample coal for con- 
version into oil, and through financial 
control Britain has a substantial, often 
major, share of production in many of the 
world’s large oil fields outside Russia and 
the United States. To determine the 
possibilities of domestic production a 
thorough campaign of exploration and 
drilling in England is now being put under 
way. Britain also has become interested 
in coal hydrogenation and expects to have 
1,275,000 bbl. of plant capacity in opera- 
tion by the end of 1936. As encourage- 
ment for this venture the production of 
gasoline from coal has been guaranteed a 
protection of at least 4d per gallon. 

The most intensive exploitation of 
Japan’s meager petroleum resources is 
sufficient to supply but 20 percent or less 
of the country’s needs. Consequently 
further effort is being directed to the ex- 





Gas Oil 
and 
Crude Distillate Residual Lubricating Lubricating 
Petroleum Gasoline Kerosene Fuel Oil Fuel Oil Oils Greases 

1930 1935 1930 1935 1930 1935 1935 1930 1935 1930 1935 1930 1935 
Belgium.... , aor 93 1,801 1,616 178 124 514 783 716 5,073 5,237 
Denmark. . ° 36 1,601 355 , 459 166 196 641 821 
France 10,348 9.331 2,731 769 1 66 334 1,475 516 7,176 3,854 
Germany a“ 755 1,531 2,254 684 493 6 747 2,006 1,054 922 7,390 7,888 
Italy. ... 1 1,607 1,029 423 227 770 106 179 461 464 3.531 3,306 
Netherlands. 151 1,584 837 1,318 519 779 1,002 228 336 2,668 2,829 
Spain.... 145 53 1,844 1,902 50 : 177 237 279 103 72 1,687 1,254 

Canary Islands 78 7 , 42 5 4 65 
Sweden...... 51 270 1,265 1,048 266 298 280 232 119 95 665 1,183 
United Kingdom 165 411 19,208 6,568 2,945 752 1,260 3,010 151 2,099 1.855 14,304 14,702 
Canada... 18,967 24,413 4,282 1,419 124 44 517 2,244 1,025 481 433 6,559 4,222 
Mexico. , 24 115 488 210 152 21 191 2,055 896 74 61 1,729 1,889 
EPP ee ae 512 92 1,186 560 104 42 68 2,090 294 65 51 3,416 2,914 
Panama....... pet ears 337 192 43 37 1,070 2,973 807 20 11 274 235 
Netherlands West Indies on 2.863 663 4 986 451 774 7 4 124 133 
Argentina... 68 1,112 1,488 18 124 289 238 59 3,795 607 
Brazil. . : ; 1,188 1,162 557 524 42 252 157 229 2,459 1,519 
Chile 4 50 352 144 2 ; 348 4,262 1,262 58 44 2.167 1,126 
Uruguay....... 482 252 195 95 36 2 345 33 22 787 434 
British India . 9 770 22 7 62 509 426 2,679 2,379 
China. . 413 204 2,412 481 82 621 157 194 181 2,999 3.782 
Japan 2,926 10,433 1,069 699 1,074 60 5,129 5,694 4,163 248 282 5,627 6,922 
Philippines re id 475 1,079 427 446 199 532 499 70 71 2,182 3,150 
Union of South Africa 47 760 745 409 150 25 83 79 96 1.816 1,849 
Australia.... 3,009 2,233 696 278 3 53 305 416 4.858 6.981 
New Zealand 1,519 544 136 24 35 856 824 7 68 1.869 1,691 
Total.... 23,704 51.430 63,195 28,366 16,690 6.455 14,351 32,378 11,334 9,850 8.305 99.275 94,552 


Note: Gas Oil included with Fuel Oil in 1930. 
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1935 figures subject to correction. 
Data from U. S. Department of Commerce. 








pansion of shale refining at Fushan. 
These plants are expected to reach an 
annual capacity of 200,000 metric tons by 
the end of 1936 and eventually to become 
an important source of fuel for the Japa- 
nese navy. Hydrogenation is being in- 
vestigated and the 100,000-ton low tem- 
perature carbonization plant at Karafuto 
is to have its capacity tripled. The mar- 
keting of petroleum products in Manchu- 
kuo has been made a monopoly of the 
government-sponsored Manchurian Oil 
Company whose supplies will come chiefly 
from the semi-official refinery ‘‘Maushu 
Sekiyu K.K.” at Darien. The capacity 
of this plant is to be increased shortly 
from 50,000 to 120,000 metric tons a year. 

Having very little coal and less pe- 
troleum Italy has turned to oil fields 
abroad. The A.G.I.P. with government 
backing has bought into Roumanian oil 
companies, acquired a substantial stake 
in Mosul Oil Fields, Ltd., owner of valua- 
ble properties in Iraq, and secured a 
blanket concession to exploit the oil re- 
sources of Albania. If expectations are 
realized, Italy should be able to obtain an 
increasing proportion of its petroleum re- 
quirements from areas in which Italian 
capital is heavily invested. 

Leaving the five countries mentioned 
as lacking adequate natural petroleum 
within their national boundaries, a sweep- 
ing glance to other parts of the world re- 
veals the compulsory mixing of alcohol, 
benzine or benzol with gasoline in several 
countries; the increased use of these sub- 
stitute fuels being encouraged wherever 
ample petroleum is lacking; serious con- 
sideration of coal liquefication where 
suitable coal is found; expansion of shale 
oil refining in Estonia, South Africa and 


Table Ill 


Quantity and Value of U. S. Exports of 
Petroleum and Products 1934-1935 


Quantity* Value** 


Crude petroleum 1935 51,430 61,167 
1934 41,122 19.751 
or ee 1935 28.366 67.051 
1934 23.180 54.113 
i iain 1935 6.455 15.149 
1934 9.607 20.792 
tiie ait 1935 14.351 17.484 
1934 13.434 17.811 
oe 1935 11.334 9.533 
1934 12.490 10.387 
a 1935 30.304 29,925 
1934 29.899 31,264 
Lubricating oil 1935 8.351 62.358 
1934 ; 7.616 58.869 
Lubricating grease 1935 94.552 #.002 
1934 83.500 3.651 
iain iain 1935 230.118 7.625 
1934 199.243 7.833 
Asphalt 1935 198.951 3.371 
1934 200.972 3.381 
Cake 1935 119.228 916 
1934 102.025 663 


* Oils in thousands of barrels; greases and wax in 
thousands of pounds: asphalt and coke in tons. 
** In thousands of dollars. 
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Manchuria; experimentation with various 
types of gases for internal combustion 
engine propulsion; national petroleum 
monopolies of varying degrees of control; 
and finally intensification of the struggle 
for oil concessions only less keen among 
little nations because of their limited 
political strength and smaller financial 
resources. 

Discussion of the various factors affect- 
ing all international commerce; periods 
of curtailed demand, price differentials, 
exchange restrictions, tariff barriers, bar- 
ter agreements and the like, have been 
intentionally avoided, the purpose being 
rather a long term analysis of forces and 
developments peculiarly affecting the pe- 
troleum industry. 


German Oil Policy 
(Continued from page 175) 


with which she is confronted is what 
policy to adopt for the future. Shall she 
continue to underwrite the economic loss 
involved in pushing production from coal 
by hydrogenation and other expensive 
processes or shall she rest content for the 
present with the progress made in this 
direction and rely upon imports for, say, 
half her annual needs? 

If the answer were to be dictated by 
economic considerations alone the latter 
course undoubtedly would be adopted. 
Cutting down imports reduces govern- 
menta! revenue from the rather high 
duties on petroleum products. Motoriza- 
tion of the country, which is one of the 
aims of Reichsfuhrer Hitler, would be 
accelerated by providing motor fuel as 
cheaply as possible. But here again the 
military factor comes into play. A motor 
fuel supply that might be reduced to half 
its normal proportions does not conform 
to the ideas of the military strategists and 
hence there is every likelihood that efforts 
to obtain oil from coal will be pushed still 
further, regardless of cost. 

One other line of effort designed to re- 
duce the country’s requirements of gaso- 
line is being encouraged in every possible 
way. This is the development of other 
means of motor propulsion such as com- 
pressed gas carried in drums, wood and 
charcoal gas produced in converters and 
the use of steam and electric driven vehi- 
cles. Except under special or emergency 
conditions, none of these afford much 
promise of seriously affecting the demand 
for gasoline. 

Great interest exists in the possibilities 
of polymerization as a means of obtaining 
ca.oline from the gases of coking ovens 


and other similar sources. Investigations 
along this line are under consideration, if 
not yet under way. In any case poly- 
merization plants are likely to be erected 
in Germany as a means of adding to the 
domestic output of gasoline. 

While reference has been made thus far 
mainly to gasoline, other petroleum 
products are of course important to Ger- 
many. The rapid spread of the Diesel 
engine, which has reached the point where 
practically al] trucks, omnibuses and 
river steamers are equipped with this type 
of motor, has resulted in a corresponding 
growth in the demand for gas oil. In 1935 
supplies of this form of fuel amounted to 
over 950,000 metric tons of which only 
106,000 tons were from domestic sources. 
Fuel oil for domestic and industrial uses 
and for bunkering ships used in 1935 
amounted to 583,000 tons, of which 
330,000 tons were imported. Imports of 
lubricating oil last year amounted to 
353,000 tons as compared with 87,500 tons 
produced domestically. An argument 
against too great an expansion in the pro- 
duction of synthetic products is the diffi- 
culty of maintaining a balance between the 
different products required. In its broad 
aspects, however, the same considerations 
apply to these other products as to gaso- 
line itself. 

While the provision of petroleum 
products to meet growing peace-time needs 
presents a serious problem, that problem 
would be vastly intensified in the event of 
war. A mobilized Germany with thou- 
sands of tanks, trucks and other vehicles, 
other thousands of airplanes, and a naval 
force to which oil is indispensable would 
need double or triple the quantities now 
consumed. Instead of 4,000,000 tons 
annually the figure would be 10,000,000 to 
12,000,000 tons. Demand for motor fuel 
and lubricants would jump to twice the 
current requirements while the use of gas 
oil and fuel oil would increase in still 
greater proportion. How and where to 
obtain this augmented supply is the ques- 
tion that is stimulating intense interest in 
synthetic gasoline and substitute fuels. 

Because war multiplies the normal 
demand for petroleum products, oil 
companies are sometimes accused of 
looking with complacency on threatened 
conflicts between nations. The situation 
in Germany, which is in no important 
respect different from that in various other 
countries, shows the fallacy of this idea. 
If Germany felt reasonably assured of 
peace for the next fifteen or twenty years 
she would continue, almost certainly, to 
depend upon imports for the major part 
of her oil supplies. If Germany becomes 
a narrowing market for petroleum com- 
modities it will be due to the fear of war 
and to the demands of her military leaders. 
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Discovering Oil From 20.000 Ft. 


Amazing Accuracy Now Obtained in Mapping 


Geologic Structure From the Air — Contour Lines 


are Accurately Placed on Aerial Maps by the 


Stereoplanigraph. 


Vix never-ending search for new oil 
producing areas is now becoming more 
intense after the slight let-down of the 
past few years. It even promises to be- 
come more strenuous than ever, because 
the increasing need for petroleum reserves 
is being realized at last by the industry 
throughout the world, and today oil fields 
are apparently a bit more difficult to find. 

Petroleum geologists as they pursue 
their work are making use of every new 
scientific development that will assist 
them in the field of exploration. The 
tortion balance, seismograph, magnetome- 
ter, and radio are being used more and 
more to assist in mapping subsurface 
structures. Aerial photography is ac- 
cepted today by all but a few as the best 
means by which the surface can be 
mapped preparatory to detailed opera- 
tions on the ground. 

Some geologists have developed to a 
remarkable degree their ability to read the 
ground accurately from the air or from 
aerial photographs. Whereas some years 
ago they would spend a month or more 
trudging through rocky canyons or hack- 
ing their way through the jungle in an ef- 
fort to find promising indications of the 
possible presence of oil, they are now 
more inclined to make a reconnaissance 
flight over the area and sketch in the in- 
teresting and outstanding topographical 
features upon whatever type of a map 
may be at hand. From this bird’s-eye 
view the geologist has been quick to note 
the general structure and drainage pat- 
tern, the conspicuous outcroppings and 
faultings, if any. From the information 
gained by flying over a wide area he is 
usually able to select a limited one that 
is particularly interesting. This selected 
area may be promising enough to warrant 
the making of an aerial survey and when 
the photographs are completed the geolo- 
gist can study and determine many of the 
predominating characteristics of the terri- 
tory even better than he could determine 
them by studying the area on foot. The 
photographic film, through the camera 
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lens, is able to record many facts not ap- 
parent to the naked eye. The slight dif- 
ferences in soil, rock, and vegetation color- 
ings are often accentuated on the film and 
call attention to contact lines or faults 
that might easily be missed on the ground. 

One-skilled in the interpretation of the 
aerial photograph can see many important 
details and features that are not apparent 
to the novice. Black shadows, gray 
patches, and white lights are all indicative 
of surface conditions, but they are not 
always what they seem. Experience en- 
ables one, however, to make quite accu- 
rate guesses as to the character of soil, 
rocks, vegetation, and the works of man. 
After a cursory appraisal of the topo- 
graphic character of the entire area, the 
details are best worked out under the 
stereoscope. 

This optical instrument gives a third 
dimension to the picture and brings the 
details up in strong relief. By studying 
small areas through the stereoscope it is 
possible to estimate the depth of ravines 
or the height of trees or ledges. The 
camera flying high above the ground often 
records a related series of sharp details 
that might not otherwise be noticed. 


Contacts are frequently distinguished 
more easily from an aerial photograph 
than from indications on the ground and it 
is often possible to line up intermittent 
indications across a wide area, and from 
resulting presumptions ultimately arrive 
at important conclusions. The modern 
geologist has learned the symbolism of 
aerial photographs and the value of taking 
a large view of the area before using a 
pick axe and magnifying glass on surface 
rock and soil samples. 

After gleaning all possible facts and 
hints from the photos, the geologist usu- 
ally gets a set of prints on matte (dull) 
paper for use in the field. It is usually 
quite easy to locate one’s exact position on 
an aerial photograph without having to 
use a Brunton Compass, and as informa- 
tion is gathered the notes can be plotted 
directly on the matte print. 

While the geological field work is in 
progress, a set of contact prints is made 
into a mosaic map of the area photo- 
graphed. Itis usually what is known asa 
matched or uncontrolled mosaic, that is, 
one which is not tied in to a base survey, 
and therefore not entirely accurate in 
azimuth or in scale, but sufficiently so for 
exploration purposes. If it is desirable, a 
triangulation survey may be made later 
and the mosaic adjusted accordingly. A 
ground survey is essential, of course, if the 
property is to be described legally for 
leases and matters of record. When the 
matched mosaic is completed the geolo- 
gist’s field notes are then transferred and 
plotted on it in the conventional system of 
geologic symbols. The resulting map is 
far superior in valuable detail and, if of 


Based on the principle of the stereoscope, this contour ma- 


chine or “‘stereoplanigraph”™ develops contour maps from 


aerial-photo plates. 
obtained. 





inv desired degree of accuracy can be 


Courtesy Fairchild Aerial Surveys, Inc. 
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difficult terrain, is usually less expensive 
than one made by a topographical survey 
party. 

For the past eight or nine years oil 
company geologists have been making use 
of aerial photographs, but many of them 
have not brought themselves up-to-date 
on the matter. Many important de- 
velopments have taken place in the last 
few years, and it is our real purpose to ac- 
quaint you with these advances. 

The technique of taking photographs 
has improved greatly in recent years and 
so have the appurtenances that go with 
the making of aerial maps. The new 
“‘solar-navigator’’ makes it possible to fly 
a network of triangulation accurate within 
about a quarter of one degree. The 
navigation and accurate piloting of the 
airplane while taking photographs for 
map purposes has always been a difficult 
problem. If the prints, when laid down 
for a mosaic, do not cover the desired area 
with approximately the correct amount of 
overlap in each print, the project, quite 
obviously, will not be entirely successful. 
Portions of the terrain will have to be 
photographed again to fill in blank spots 
missed originally because the pilot of the 
airplane was unable to fly the proper 
course. It has been a perplexing job to 
fly the successive strips accurately—a job 
which requires an exceptionally skillful 
pilot. He is called upon to keep the 
plane upon a course line, at a constant 
altitude and level. The course lines are 
often 100 miles or more long and flown at 
an altitude of 15,000 to 20,000 feet. With 
varying wind direction and velocities he 
must not stray from that line more than 
about a half mile. He must watch the 
temperature of the air outside and correct 
his altitude for changes in barometric 
pressure. The photographic-airplane pi- 
lot still has all of these things to do, but 
this navigating device, just recently per- 
fected for use in mapping airplanes, takes 
the place of the guess work required here- 
tofore in steering a flight course. The 
pilot now flies his course by watching a 
needle indicator on the instrument board 
infront of him. This needle is controlled 
by a galvanometer which is actuated by 
the combination of a sun-compass in the 
roof of the plane and a drift indicator sus- 
pended below it in the floor of the plane. 
Once the proper course is set the problem 


Northern part of the South Dome of Kettle- 

man Hills, showing bedding. Courtesy of 

Shell Oil Co. and Fairchild Aerial Surveys, 
Inc. 
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of varying winds and lack of visibility is 
solved automatically, and the pilot merely 
follows the indications of the needle be- 
fore him and by so doing flies an accurate 
course. 

Its use in large unsurveyed areas will be 
of great value. With two known starting 
points it is now possible to fly a system of 
triangulation far into the back country. 
This is done by taking a series of photo- 
graphs at the points where each triangula- 
tion flight line crosses each other line. A 
triangulation net may be built up quickly 
in this way at very little expense. It is 
accurate to about one quarter of a degree. 

The contouring machine has been im- 
proved to a surprising degree, and it is 
now possible and practicable to have a 
topographic map made from the aerial 
survey mosaic rather than to send a plane- 
table party into the field. This precise 
art of making contour maps by using a 
camera instead of an alidade or transit is 
known as “photogrammetry” and al- 
though not a new development, it has 
been generally accepted for use only 
within the last few years. 

The contour machine or ‘“‘stereoplani- 
graph”’ is based on the principle of the 
stereoscope. By taking two overlapping 
aerial photographs having a common area 
taken successively as the airplane moves 
along, and placing them under a stereo- 
scope, the effect of topographic relief is 
obtained. This third dimension is the 
result of one eye looking at one photo and 
the other looking at the second photo- 
graph. 

The ‘‘stereoplanigraph”’ is used exten- 
sively by Fairchild Aerial Surveys and its 
operation is described by Leon T. Eliel of 
that company in this manner: 

‘‘Obviously, there are certain very 

definite geometrical principles which 
account for this phenomenon of stereo- 
scopic vision. Your eyes follow exactly 
the same angular paths that two trans- The stream on the north side of Avery Island was probably deflected due to upward move- 
its would follow were they placed in the ment of salt dome; such stream peculiarities are highly suggestive to the geologist that 
position at which each picture was ex- structure is present. The aerial camera (shown below) is mounted for vertical photog- 
posed. As the transits would have to raphy. Courtesy of Edgar Tobin Aerial Surveys and Fairchild Aerial Surveys, Inc. 
converge on a high object, which is . ; - ae 
closer to them, so your eyes must con- . 
verge to meld the two images of this 
high point. When your eyes converge, 
your brain registers that that object is 
closer to you. As the transits would 
diverge, when viewing from the two 
camera stations to a lower, more dis- 
tant point, so your two eyes, in follow- 
ing the same light paths to the images 
on the pictures, must diverge to meld 
these images. This divergence of the 
axis of the eyes records on your brain, 
indicating that the object is further 
away. The amount of this conver- 
gence and divergence is an exact mathe- 
matical quantity. 
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‘*In the stereoscopic plotting machine 
the two photographs are replaced in 
miniature as they were at exposure. 
The exact angle and elevation of each 
picture is reproduced at the small scale 
of the stereoscopic model. Then, while 
viewing the picture stereoscopically, an 
index or reference mark is provided, 
which is so mechanically articulated by 
the machine that it can only appear to 
move in asingle horizontal plane. This 
index mark appears to float in the air, if 
it is out over a canyon; and it appears 
to bury itself in the plastic ground, pro- 
viding it is deeper than the ground sur- 
face. The operator can very exactly 
tell when the index mark is in precise 
contact with the surface of the ground. 
By the operation of two hand wheels he 
causes this index mark to exactly trace 
off the surface of the plastic image, and, 
because of the fact that this mark is 
mechanically restrained so that it can 
only move in the desired horizontal 
plane, it is by this operation actually 
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Ashland anticline, in Oklahoma. There is 


no difficulty in locating large folds from 

photographs such as this. Note the appar- 

ent steep dip of beds north of Ashland anti- 

cline, which is substantiated by structural 

contours. Courtesy Edgar Tobin Aerial 
Surveys 


following a contour line, which the ma- 
chine draws onto a piece of paper form- 
ing a map. 

‘*Maps may be made by this means 
to any desired degree of precision. 
They are made at scales as large as one 
in. equals 20 ft., and may be made at 
scales as small as one in. equals two 
miles. Under most conditions maps 
may be made by this method more eco- 
nomically than by conventional ground 
methods to the same degree of accuracy. 

‘Of course, a certain minimum skele- 
ton of surveyed control points on the 
ground is necessary for the proper 
preparation of a photogrammetric map. 
For example, a map at a scale of ap- 
proximately one in. equals 1000 ft. re- 
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quires a known control point for each 

square mile of territory.”’ 

Another development of the last year 
aids greatly in mapping rough terrain 
where elevations vary greatly. The dis- 
tortion appearing in the photographs 
taken of precipitous country has always 
made the use of the aerial camera of little 
real value because the map made by this 
means was inaccurate. Now, however, it 
is possible to map terrain of different ele- 
vations and to assemble an accurate mo- 
saic quickly. It is no longer necessary to 
match images of overlapping photographs 
in the new method. A mosaic of this 
type when controlled by a flight triangula- 
tion net, for instance, is a reasonably accu- 
rate map—and the country need not be 
entered on foot at all. 

These recent developments open many 
large areas to geologic exploration at small 
cost compared to the former costs of send- 
ing survey parties to spend perhaps 
months in the wilderness building a map. 

There are, of course, some types of 
country in which aerial photography will 
not be of much value to the geologist. 
Where the ground is covered by heavy 
vegetation or forests many of the im- 
portant geologic details are concealed. 
Again, aerial maps of plains areas and 
prairies usually do not reveal much to the 
geologist because the structures are 
generally covered by alluvial or cretaceous 
soil extending over a wide area. But, on 
the other hand, the flying camera has 
recorded much of interest to the geologist 
in the tropical jungles of South America. 
At this time considerable aerial mapping 
and exploration is under way in Venezuela 
and Colombia and more is being planned. 

It is a mistake to generalize on the mat- 
ter of the cost of aerial mapping. Costs 
are of vital importance, to be sure, but 
one should not dismiss the idea of using 
aerial maps with the thought, ‘‘yes, they 
would be interesting to have, but they 
cost too much.’”’ The cost depends on the 
project, its location, size of area, scale de- 
sired, weather and other factors. In the 
past maps have cost all the way from 
$2.00 per square mile to as much as $50,- 
000 per square mile, but a more normal 
range is from $5.00 to $50.00 per square 
mile. Before dismissing the matter, it is 
better to get an estimate from an aerial 
survey company and you will probably 
find the cost less than that of the conven- 
tional ground survey methods. 

Aerial mapping has outgrown its ado- 
lescence. Within the past year it has 
developed to a remarkable degree and is 
not to be compared with what it was just 
a few years ago. It is now an exact and 
highly specialized service and is being 
recognized in the engineering field as an 
instrument of great value. 
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The modern tank truck. 





attractive in ap- 


pearance, efficient in operation 


Operation of a Land Fleet 


Factors that Make for Profitable Operation of An 


Automotive Division Distilled from the Experi- 


ence of the Man in Charge of One of the World’s 


Largest Fleets. 


Tae operation of a fleet of motor ve- 
hicles by any party takes one into a multi- 
tude of ramifications that include various 
problems involving engineering, ethics 
and psychology. Such operation, par- 
ticularly the type that has to do with a 
major oil concern, requires a tremendous 
amount of detail and follow-up in order 
to obtain economical results. It requires 
a specialized organization, the type de- 
pending upon the territory, product and 
other particular considerations with which 
such a department has to cope. 

Chart 1 (p. 186) gives some idea of the 
various services performed by the motor 
vehicle fleet in the transfer of oil from 
earth to the consumer. 

Each branch of the service requires 
special considerations for proper selection 
and operation of vehicles. For instance, 
a manager’s car for sales work might not 
be suitable for the producing department 
manager who travels over poor roads, 
rough country, and for long distances. 

Machinery transportation for long pipe- 
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General Automotive Manager 
Standard Oil Co. of New Jersey 


line routes is quite different from ‘‘don- 
keying around”’ a refinery plant. 

The oil industry, itself, has done much 
in the past, and will continue to do much, 
in the interest of better organization 
and exemplary operation. Emphasis on 
safety, activities against detrimental legis- 
lation and general endeavor to act in the 
interests of all has marked the oil industry 
as one of the leaders in the campaign for 
better operation of motor vehicles. 


Selection and Purchase of Equipment 


Tere are various ways of purchasing 
equipment. One has to do with merely 
telling the purchasing agent how many 
trucks you need and what capacity. He, 
in turn, may listen to the claims of the 
various salesmen and probably will be 
guided in the final selection by cost alone. 
This method in many instances has been 
found to be fundamentally unsound, the 
reason being that in a given classification 
a wide selection to cover a given type of 





work can be found. A number of differ- 
ent engineering principles have been co- 
ordinated into examples such as,—the 
four-wheel truck, the six-wheel truck, 
tractors, semi-trailers and four-wheel 
trailers with variations in connection with 
traction possibilities. Also, there are the 
four-wheel drive, or six-wheel drive units 
which may be powered with different 
types of engines and have included within 
their make-up many engineering features 
which may be economical or expensive de- 
pending upon the type of service to which 
they are applied. 

In addition to these outstanding fea- 
tures, there is an ever-changing perspec- 
tive based upon design as to what is best 
suited for a given type of operation. 
Where a large group of vehicles are oper- 
ated, there is no question but what an up- 
ward perspective can only be maintained 
through specialized activities in regard to 
operation and maintenance. 

Some of the factors which have a bear- 
ing upon the operation of the vehicle are 
as follows: 

1. Are you required to haul a large load a 
short distance, or a small load a long dis- 
tance, etc.? Would several small loads a 
day, over a given route be preferable to one 
large one, or vice versa? Which truck offers 
the best service facilities and parts depots? 

2. Operating routes may be in congested 
districts, or in sparsely-settled, wild country. 
The terrain may be level, or it may be very 
hilly. 

3. State Laws and Regulations are con- 
stantly becoming more rigid, particularly 
with regard to axle load limitations. 
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Chart 1 


The question of standardization has to 
be studied, and while standardization can 
be argued for from a standpoint of making 
it much easier to handle the vehicles, yet, 
on the other hand, when a large fleet is 
considered, it is well not to limit the type 
of vehicles to any particular make, as this 
would eliminate a direct method of com- 
parison between various makes. We 
standardize the make in a district or at a 
station, and try to hold a station to not 
more than two makes, which simplifies the 
service and operating problem. 

Assuming that the various possibilities 
have been taken into consideration and it 
has been found feasible to make an in- 
stallation, the largest load possible under 
existing conditions should be hauled, for 
the reason that operating figures will show 
that the unit cost, such as ton-mile, etc., is 
materially higher where smaller units are 
used. Also, from the standpoint of gen- 
eral operating economy, the installation of 
a heavy unit is preferable to a small one, 
as a large unit simplifies the problem of 
control and handling, fewer units being 
required. 
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Considerable thought should be given 
to the new streamlined, high-speed trucks 
recently made available. With such 
units, the fine concrete highways can be 
utilized to their greatest extent and con- 
gested traffic conditions can be easily met. 
Streamlined trucks are like large passen- 


ger cars in appearance. Therefore, they 
should handle more easily and more effi- 
ciently among passenger cars which are in 
the majority on the highway. 

Moreover, it is most important to bear 
in mind the general good effect such 
equipment has on public opinion. The 
safety of these vehicles is very evident. 
Their speed will meet with favor, and 
their appearance is impressive. All these 
factors will help to lessen public resistance 
to truck operations, and will result in gen- 
eral economy and increased profit through 
lowered taxation, increased good-will, and 
advertising. 

Before selecting new equipment, study 
the faults of equipment already in service 
and benefit by such experience. 

The selection of passenger cars also de- 
serves careful consideration. 

Place of operation, distances to be cov- 
ered, number of passengers, average speed 
required, and appearance all enter in. 
Sometimes, different makes are purchased 
for experimental purposes. 

The paramount thought in this connec- 
tion is that the purchase of passenger car 
equipment entails more than ‘“‘how many 
passengers,’ and ‘‘what body style” 
requirements. 


Organization, and Supervision 
of Personnel 


Bf retorore, we have set forth some 
of the various functions which have to do 
with the operation of the motor vehicle 
department. In this connection there is 
probably nothing more important than the 
selection, training and supervision of 
personnel. The manner and method of 
carrying along this work depends upon the 
type and kind of organization with which 
one is connected. As General Supervisor 
for a large company, I come in contact 
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with various types of operation and find 
that methods differ in the various 
branches of our activities depending upon 
the branch of service. However, it is 
necessary in all branches of the business to 
have a thorough understanding as to the 
responsibility of each party connected 
with the motor vehicle. 

In our sales department in which we 
have one of the largest fleets of vehi- 
cles, the General Automotive Supervisor 
through the Divisional Auto Superin- 
tendent is responsible for the selection, 
training and performance of the automo- 
tive personnel. We, however, frequently 
are assisted by specialists in various types 
of work such as,—sales, safety, general 
engineering and development of personnel, 
who contribute materially, from time to 
time, suggestions and advice that is 
fundamentally sound because it is based 
upon specialized experience. 

In some localities we contract repair 
work out; in other localities we perform 
the operations in our own shops, and 
where we do the work in such shops, we 
have specially selected men as shop 
foremen. 

In selecting this foreman to head the 
shop organization, one has to take into 
consideration the fact that in automobile 
work practically all branches of the 
mechanical arts are encountered. A man 
who superintends this work should be one 
who has been fundamentally educated to 
think along mechanical lines. I prefer 
one who has served an apprenticeship as a 
machinist or tool-maker, and has edu- 
cated himself along engineering lines. 

We have always maintained our vehicles 
on the principle that ‘‘a stitch in time 
saves nine,’”’ and know definitely that 
current and periodic inspection produces 
lower repair costs, more days in service, 
and is a definite contribution towards a 
lower accident rate. 

For the purpose of maintaining current 
inspection, we employ a group of men 
whom we classify as inspectors. These 
men are first-class, all-round automobile 
mechanics. They understand the han- 
dling of men so that they can instruct and 
assist them. 

General proficiency in the automotive 
mechanics is assumed. I have found 
that the system of ‘‘specialists”’ is most 
advisable, i.e. the transmission man, the 
engine man, the carburetor man, the 
electrician, and so on. 

In some shops, a given mechanic may be 
required to specialize in more than one 
line for economy. 

By operators, I mean those men who are 
entrusted with the handling of motor 
vehicles on public highways. Do we all 
realize the great importance and the need 
for careful selection, training and super- 
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MOTOR-TRUCK CHASSIS-RECORD FORM 
































SE 3d. dienctinaiah duadddaeameaweaun Weight Distribution Chassis Weight, Ib... 
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vision of motor vehicle operators? Do 
we realize to the fullest extent what 
bearing this phase of operating has on 
final economy and profitable return? 
Do we realize that in sales effort (quality 
of product or service, notwithstanding) 
the motor vehicle operator is the final 
contact with the customer? Your profits 
are gained only after he has delivered the 
goods or service. 

The abuse of the liberal privileges which 
the automotive industry has enjoyed in 
the past has reached the point where it is 
tending to create an ever-increasing handi- 
cap upon business in general, through 
restrictive legislation. This is placing a 
heavy hand upon operating privileges 
which should be preserved for all those 
who use the various branches of auto- 
motive transportation. 


Chart 2 


Organized industry, as I see it, is play- 
ing a very valuable part in the reduction 
of accident through taking the most 
modern means of selecting and training 
operators. We must not lose sight of the 
fact that the status and duties of these 
men today is entirely different from those 
of the simple, rough days of early com- 
merical vehicle activity. At that time, a 
good strong man who had some knowledge 
of the vehicle was selected as the best 
material available. If we look at the 
situation carefully today, it will be seen 
that the title of ‘‘ Driver” is now a mis- 
nomer. He has become an operator. 
He operates the mobile end of commercial 
business. He, along with general sales- 
men, contacts the customer. This varies 
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considerably with the commodity being 
handled. Nevertheless, it holds, to a 
degree, in any line; for the operator is 
continually before the public eye and in 
that position can do immeasurable harm 
or good to the company’s interests. 

A short time ago I had an opportunity 
to travel through the Near East where I 
was driven by a Turkish chauffeur. This 
chauffeur had but little knowledge of the 
English language. He could, however, 
write in Hebrew and Arabic. My obser- 
vation of this man indicated that even 
though his previous training had been 
limited, he had a definite sense of responsi- 
bility toward the company, the vehicle 
that he was operating, and the superiors 
whom he came in contact with. During 
the time that I was with him (about two 
weeks) he did everything possible to make 
me at ease, comfortable, and to give me a 
definite idea of the country through which 
I was traveling. On leaving, I asked 
him to write me a little about himself as I 
knew that he had fought with the Turks 
against the English in the World War. 
I quote verbatim what he says regarding 
himself, as it gives a definite example of 
how he felt towards his superior and the 
concern for which he was working. 

He says: 

‘‘T am the son of Adam and Eve, whom 
the waves of misfortune wrecked on the 
rocks of hard life, and broke my luck into 
pieces. 

‘‘Sometimes I live happily, sometimes 
I badly suffer. And such is my fate in 
this life. 

“T believe that whatever is written, 
shall happen. I will drop the screen of 
forgetfulness on my past. I am the son 
of this hour. I work as a chauffeur to 
Mr. Chuter, Mr. Bampton and Mr. 
Griffiths, who are some of the heads of the 
Iraq Oil Co. and who are connected with 
the transportation and stores, and are of 
the important personalities of this enter- 
prise. I feel a great responsibility when I 
drive one of them to inspect the works, in 
different places; and do my best to give 
them the most comfort and speed knowing 
that their presence on the work gives to 
other employees ambition. I like them 
for the good treatment and good advice 
they give to the workmen. 

‘‘T heard many times from the employ- 
ees, that the presence of these men is like 
having the rust off the metal. 

“‘This is all I can say about my auto- 
biography, and beg of you to excuse 
me, if I made a mistake or overdid 
something.” 

The commercial field covers many 
different types of industry. There are 
private carriers, contract carriers, and 
common carriers. Activities range from 
delivery of oil, tea, bread, packages and 
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milk to hauling long distance loads 
such as sand and gravel and various bulk- 
hauling. In addition there are the large 
bus and taxi industries. 

It might be well to mention, in a general 
way, some of the things which come to 
mind in the specific selection and training 
of operators. 

Granted that physical requirements and 
general characteristics peculiar to the 
particular job have been fulfilled, the real 
training begins. And it should never end 
as long as the man is employed. 

The operator should be trained to keep 
his truck in good condition and attractive 
in appearance. Make it his responsibil- 
ity. He should inspect his brakes, steer- 
ing, tires, lights, horn, and windshield 
wiper, daily. Motor fuel, motor oil and 
radiator water are the other daily needs. 
Once a month, or on some other regular 
schedule, a complete inspection should be 
made by a mechanic. Operators should 
report faults and needed repairs. 

Safety consciousness should be stressed 
at all times by suitable placards, letters of 
instruction and certificates for meritorious 
operation. Cooperative meetings can be 
advantageously conducted, at which court 
investigations are made of past accidents, 
and ideas are exchanged between the 
management and the employees. 

Score-sheets showing accident averages 
of each operator, and each division have 
worked well. 

Bonuses and rewards for good driving 
have their merits. Some companies feel 
they are indispensable, while others feel 
that the men’s regular salary and con- 
tinued employment require high quality 
performance. 

So far we have seen what the problem of 
selecting and training of an operator re- 
quires in a general way. It may be well 
to mention now some of the detailed 
information required in various types of 
operation. 

The oil man must be acquainted with 
metering and pumping equipment, auto- 
matic shut-off valves, fire-hazards, local 
ordinances and a _ general mechanical 
knowledge of all the mechanisms on his 
truck. A mistake on his part may mean 
costly damage to the truck or aserious fire. 
In addition, he must be a salesman, diplo- 
mat and an expert operator. 

In general, we may say that the appli- 
cant for the position of motor vehicle op- 
erator should be selected and trained as 
follows:— 


1. He should be sound of body and mind, 
of middle age—not too young or too old. 

2. He should pass physical and road 
tests. Psychological tests are unproven 
and therefore questionable at the present 
time. 

3. He should be tested and instructed on 


all safety rules—of road, local ordinances 
and company. 

4. He should be familiarized with the 
mechanical features of the vehicles he is ex- 
pected to operate, their maintenance and 
repair. 

5. He should be familiarized with his 
load—its selling points, its distribution and 
precautions. 

6. He should be imbued with the idea of 
efficiency, economy, courtesy and safety at 
all times. 

7. Give him ample opportunity to keep 
pace with developments, an opportunity to 
advance and to improve steadily. 

8. He should be encouraged, assured and 
assisted by the management, unceasingly. 

9. He should realize the cost of opera- 
tion, the meaning of an accident and the 
necessity of always trying to do the right 
thing. 

10. He should be commended when he 
does right, and counseled with when he 
does wrong. Let him feel there is coopera- 
tion and a universal effort for the common 
good of the company. 


The Standard Oil Company of New Jer- 
sey, through its ESSO Marketers, operates 
one of the largest fleets of motor vehicles 
in the world and endeavors, unceasingly, 
to promote management-employee felic- 
ity, understanding and collective bargain- 
ing. Collective bargaining is an excellent 
summary of the company attitude. It is 
a healthy state of affairs. The humblest 
driving position is bound to carry with it 
some feeling of responsibility and duty to 
the general company welfare. 

Within a year’s time after a man is ac- 
cepted as an operator in the sale of ESSO 
Products, he becomes eligible for various 
benefits such as:—sick, accident, death 
compensations, medical attention, stock 
participation, etc. There is the assurance 
of a pension through the Annuity Plan. 
There is the ‘collective bargaining’”’ 
scheme—joint meetings, Coin-Your-Ideas 
Plan, educational programs, employee- 
representation and Industrial Relations 
Department. It is interesting to note 
that the late NRA Code prescribed such 
bargaining. The Standard Oil Company 
of New Jersey has been practicing it suc- 
cessfully since 1918. 

The net result of following such a 
method is exemplified in the Standard Oil 
Company where 52 percent of the per- 
sonnel have had 10 or more years of 
service and many 40-50 years service be- 
fore retiring. 

Such a record makes an all-round, 
highly-trained and accident conscious 
organization that should, in the estab- 
lished order of affairs, protect the general 
interests of all in the safe and sane use of 
the highways. 


Vehicle Maintenance 


Hiavinc the proper equipment and 
men, the problem of operation devolves 
into one of punctual and exact main- 
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tenance. By maintenance is meant— 
regular inspection, repair or replacements 
when required, adjustments and _ lubri- 
cation. 

No vehicle should be installed and left 
in the hands of the operator without some 
provision being made for a periodic me- 
chanical inspection. Inspection is the 
means of taking care of minor adjustments 
the necessity for which arise from the 
constant vibration and natural wear to 
which any machine is subjected. It pro- 
vides a means for taking proper advance 
precautions and eliminates the possibility 
of minor maladjustments becoming worse 
and eventually resulting in major repairs. 

besides being responsible for the me- 
chanical condition of the truck, our in- 
spector has to examine all men who are 
employed as operators for general pro- 
ficiency. He is held responsible for any 
neglect which may result in our having a 
vehicle go on the road which presents 
other than a first-class appearance, and 
he reports any irregularities. 

The amount of territory he has to cover 
must also be considered, for it is obvious 
that a man can take care of a much larger 
number of vehicles operating from a cen- 
tral garage than one who has to visit a 
number of plants or way-stations. 


Repairs and Adjustments 


Ir HAs been proved, repeatedly, by in- 
dividuals, fleet owners and others that 
systematic, thorough lubrication with 
quality lubricants will reduce the repair 
bill, and will lengthen the life of the vehi- 
cle. Performance and efficiency will be 
improved. Lost time will be avoided. 
Greater economy must result. 

Use only the best lubricants, and the 
correct ones for each point of friction. It 
pays. Provide suitable equipment for 
administering this lubricant. It is not 
sufficient simply to apply lubricant. It 
must reach the entire frictional area. 
Sometimes more expensive equipment is 
faster and easier to handle, and will save 
money, in the long run. Provide your 
men with charts for their guidance. Fol- 
low a periodic system for this is the best 
way to attend to regular lubrication with- 
out slip-up. Watch for seasonal changes 
which especially affect motor oil, and 
transmission and differential lubricants. 
Do not save a few cents on lubricants for 
these three latter points by lengthening 
the drain periods. The slight saving in 
cost of oil is offset, a hundred-fold, by 
possible increased frictional drag, and 
wear due to accumulated contamination. 
Thin, diluted, dirty oil cannot lubricate 
properly; nor can too heavy an oil give 
you satisfactory service in the winter. 

The execution of repairs and adjust- 
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ments depends upon the distribution of ve- 
hicles. Wherever the volume of work 
warrants it, a central repair shop is prefer- 
able. With such a shop you can afford 
specialists in each line, large and complete 
stocks of replacement parts, and more 
economical repair costs will result. 

Where vehicles are more thinly scat- 
tered, small shops may be maintained, 
or better still, the Traveling Mechanic 
system can be utilized. 

in our organization, outfits are brought 
in for repairs during off seasons, or are re- 
placed by reserve equipment, which is held 
for that particular purpose. Every effort 
is made to plan the movement into the 
shop so that the outfit will receive prompt 
attention. The progress of the work is 
recorded by a weekly shop report. From 
this we can check the various shop 
activities. 

To obtain the most economical results, 
it is best to adopt the unit repair basis. 
This provides for the carrying of a number 
of complete units which can be readily 
substituted for the worn parts, and the 
worn parts can be undergoing repairs 
after the chassis is in the paint shop or on 
the road. 

The shops are divided into departments, 
such as chassis, motor, gear, box, rear 
axles, electrical, overhaul and a competent 
specialist is engaged for these respective 
duties. As a department grows, the old 
employee should be worked into a position 
of working foreman. This training should 
fit him to assume greater responsibilities. 
I find that more accurate and economical 
results are obtained under this method 
than by permitting a man to do all-round 
work, and, besides, through this system 
it is possible to detect the source of poor 
workmanship or failures. 

Inspection is provided in each depart- 
ment through the activities of the fore- 
man and final inspection of the complete 
job is provided for by a man who is en- 
tirely responsible to the superintendent 
alone for the passing out of work. 

Necessarily in an organization of this 
kind emergency service has to be provided. 
This is done by carrying a stock of parts 
at the main repair shop, and in smal] 
quantities at strategically located points. 
At the main station this stock room pro- 
vides for the shop needs, which facilitates 
repairs. 

To provide proper service it is necessary 
that correct mechanical information be 
kept on file, and changes in the mechani- 
cal condition of a vehicle kept up to date. 
We provide for this by having a complete 
set of specification sheets, furnished by 
the vehicle manufacturer, which is filed 
with a standard mechanical information 
sheet. If these records are properly 
maintained, the service man has a ready 









































The comparatively rapid evolution of the tank truck 


pictured above invites the thought: How will gaso- 
line deliveries be made ten years hence? 


reference for each vehicle, which will re- 
move a great possibility of incorrect parts 
being supplied. (See Chart No. 2 Motor 
Truck Chassis Record Form.) 

If one will review the rapid advances 
which have been made in automotive de- 
sign within the last few years and the 
changes which have taken place in high- 
way construction, as well as those pertain- 
ing to distribution of products, it can be 
seen that there is ample need for continual 
review of the many pertinent factors. 
Only by such review may one keep 
abreast of the times. 
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A QUARTER of a century ago, when 
the first sale of a motor truck was made 
to an oil company, the commercial gaso- 
line vehicle was just getting out of the 
experimental stage. It ran on oil and 
the increasingly important by-product, 
gasoline. In many other industries with 
less important work to do it was rapidly 
displacing the horse and wagon. Petro- 
leum, however, was still depending on 
horse drawn drays for its heavy work, and 
most of its deliveries were being made in 
cans carried on light wagons developed 
for the era of the oil lamp. 

Since that time the truck, born of 
petroleum, has become an essential ele- 
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The Truck, Born of Petroleum, Has Become An 


Essential Element of the Oil Industry’s Develop- 


ment—48,000 Communities in U. S. Not Reached 


by Rail. 


ment of the industry’s development. 
Oil was a lusty infant of fifty years when 
the first truck went into its service. Men 
marvelled at the rapidity of the oil indus- 
try’s growth from nothing to a total 
investment of about $2,000,000,000 in 
the first 50 years. In half the time, since 
then, the industry has expanded six times 
as rapidly. It represents now more than 
$12,000,000,000 of invested capital. Still 
growing, it dictates through trucks, 
busses and passenger automobiles the 
economics of the nation, touching at some 
point every other industry, affecting the 
lives of millions. 

If that sounds far fetched, consider the 





By Robert F. Black. 


. President, The White Motor Co. 


facts. According to studies by the Au- 
tomobile Manufacturers Association of 
census figures, there are no less than 
48,000 communities in the United States 
not reached by rail. Their number is 
important, but not nearly so much so as 
their type. In other countries such 
places are isolated hamlets, self sufficient 
as to bare necessities, having little con- 
tact with the world outside. In the 
United States, however, the great major- 
ity are relatively new and high type 
residential centers, in sections that would 
be inaccessible without the trinity of 
petroleum, car, and truck. 

They are suburban communities, built 
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Left: Trucks in their na- 
tive element—a 5-ton 
White truck hauling drill- 
ing equipment in the 
Oklahoma City field, and 
(left below) a loading rack 
in Cuba, showing a White 
tractor-trailer model. 


Right: A White model 643 
used in the oil industry 
in Venezuela. 


in the desirable hill sections at ever in- 
creasing distances from the larger centers 
of population. To keep them going it is 
necessary to maintain thousands of serv- 
ice stations at convenient intervals, also 
beyond the reach of the railways. Pipe- 
lines to these stations would be prohibitive 
in cost. If we had to supply them with 
horse drawn vehicles the resulting conges- 
tion would break down even our boasted 
modern highway system. The time ele- 
ment alone, without the transportation 
system made possible by petroleum, 
would make these communities unin- 
habitable. 

A similar picture is available in indus- 
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try. Atasteadily increasing pace for the 
last fifteen years we have been moving 
plants and factories back into the coun- 
try, nearer to sources of labor and the 
supplies of raw materials. The trans- 
mission of electrical energy over long 
distances contributed to this decentraliza- 
tion as it did to that of housing, but it 
could not have been done with that alone. 
Flexibility of transport was essential, and 
petroleum supplied the power that could 
carry itself almost anywhere. 

In the other direction—the movement 
toward the city—an even greater trans- 
formation has taken place. 

In nineteen major markets of the 


United States, for example, it is shown by 
reports of the Federal Coordinator of 
Transportation that 98 percent of the 
milk movement from farm to city is by 
motor truck. Similarly, in 1934 trucks 
hauled 48 percent of all live stock and 64 
percent of all fresh fruits and vegetables. 
Oil can claim credit for taking many of 
the latter items out of the luxury class and 
making them available at reasonable 
prices for the tables of every man. 

It is within the industry itself, however, 
that the romance of the motor truck in 
petroleum reaches its full development. 
The general public thinks of the oil truck 
only as a tanker. Important as that 
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unit is, in the never ending service of oil, 
the records indicate that an even more 
essential service performed by the truck 
is that which takes place behind the lines. 
The first truck sold to the industry 
was used for general hauling at a plant 
in Pennsylvania. General hauling since 
then has become specialized to an extent 
not approached by any other industry. 
Motor trucks, today, are essential units 
in all new oil drilling operations, in the 
building of pipelines to take the crude to 
the refineries, in the final wholesale and 
retail distributing operations, in the scien- 
tific surveys that lead to the location of 
oil, and in countless other intermediate 
functions. The speeding up of these 
preliminary jobs has probably had as 
much to do with the huge enlargement of 
known oil reserves, and with their rapid 
development as any other single factor. 


For a time this was true only in the 
United States, but now the truck is push- 
ing its streamlined nose into every corner 
of the world. Motor vehicles have been 
playing their part, of course, in all great 
engineering enterprises, such as the build- 
ing of railways, highways and bridges. 
Not any of these operations, however, is 
conducted in spots as inaccessible to begin 
with as oil. They are laid out to suit 
conditions and the amount of funds avail- 
able. Oil is found where it is. To get 
it man must go there with heavy and 
expensive equipment. 

Oil follows man in the distribution end, 
in other words, but in the production end 
man follows oil. It leads him into 
mountains, plains and marshes—and in 
most instances there is no time for road 
building. The trucks must go in over 
whatever way they can find with lumber, 
boilers, engines, casing and drills. Not 
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only that, but they must go in fast. 
They must operate in all kinds of weather, 
carrying loads that would stop a twenty 
mule team in its tracks. 

The long Y shaped pipeline that now 
carries out 85,000 barrels of crude a day 
through Mesopotamia from Iraq to the 
Mediterranean furnished one of the most 
brilliant modern examples of what the 
motor truck means to the oil industry. 
Five great cooperating groups are inter- 
ested in the line, which was built under 
conditions of almost incredible hardship 
at the rate of a mile a day. The line is 
double, and is 600 miles long. To com- 
plete it more than 100,000 tons of steel 
pipe had to be hauledin. Before that was 
started it was necessary to dig the trench. 
Trucks pulled the trenching machines. 
Trucks carried in the laborers, the weld- 
ers, and their equipment. At one point 





A familiar sight on highways today.  1500- 
gallon tank truck, built by White, deliver- 
ing gasoline in the St. Louis district. 
they had to cross a two mile stretch of 
lava, with points as sharp as glass. There 
was no time at the outset to do anything 
about this except to put on new tires, but 
after the work got well under way a road 
roller was brought in—on a truck—to 
crush the lava into a roadbed. 

The temperature at times along the 
route of this line ran to 120 deg. in the 
shade. Traffic over the rough terrain 
was so difficult that too much time was 
required to carry ailing workers back to 
the seaboard. Traveling dental trucks 
were sent out into the field, and others 
equipped with medical supplies, doctors 
and nurses. In a thousand miles of oper- 
ation air filters on the carburetors often 
gathered as much as two pounds of dirt. 
To compete with that sort of difficulty in 


operation traveling repair shops were 
necessary. They moved on trucks. 

The oil industry may justly claim credit 
for another contribution through this 
type of service. In the nature of the 
work that precedes the flow of the black 
gold through the pipelines, nearly every 
job is in some respects an emergency oper- 
ation. Since there is no precedent, the 
oil field becomes the finest testing ground 
in the world. Truck builders who can 
fit their product to meet its demand find 
little difficulty thereafter in meeting the 
requirements of other industries. 

The operation of the truck at the other 
end of petroleum—the delivery of its 
finished major product—supplies still an- 
other chapter in the economics of distribu- 
tion. The public is familiar with some 
phases of this, chiefly the service of the 
tank truck in supplying retail gasoline 
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stations. What it does not see is the 
intricate system of truck and trailer oper- 
ation by which gasoline is carried from 
the refineries or from railway tank cars to 
wholesale storage stations. These oper- 
ations began in such large centers of 
population as the New York metropolitan 
area, and they have been extended since 
to many other cities and even to inter-city 
hauls. The savings in time pays for the 
trucks. 

Recent estimates show that there are 
now no less than 110,000 commercial motor 
vehicles in the service of the oil industry. 
With the steady increase of decentraliza- 
tion of both homes and manufacturing, 
and with the rapid growth of oil as fuel 
for homes, the dependence of the industry 
on the truck is increasing. Truck man- 
ufacturers have shown that they are 
prepared to meet this demand with fast 
modern equipment, stream-lined and safe. 
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A Survey of Motor Truck Operating Costs 


Adaptability a Controlling Characteristic of the 


Truck Makes Possible the Increasing Diversifica- 


tion of Its Uses. 


Tar one hundred and fifty ton gross 
load of the special haulage lorry engaged 
in the movement of heavy machinery, 
structural steel members, etc., and the 
eight hundred pound cycle car performing 
its light delivery service are, 
by their contrast, singularly 
emblematic of the most im- 
pressive characteristic of com- 
mercial motor vehicle transpor- 
tation in the United States. 


By Warner Tufts 


also important to recognize the functional 
changes that have taken place and are 
taking place in the truck itself and in 
truck transportation. 

The truck growth curve presents a 


A DECLINING growth rate of truck 


tribution; but perhaps mostly by the 
cumulative benefits of automotive engi- 
neering and tire manufacturing experience 
and the increased pressure on the ingenu- 
ity of manufacturers caused by the 
declining rate itself. It is quite likely 
that an increasing annual mileage per 
vehicle, and particularly an increasing 
trailer use, will permit the growth of truck 
traffic in terms of ton-miles to continue 
for some time without an accompanying 
increase in registrations. 

Prices have been declining during the 
period. According to manufacturers’ 
data the wholesale value of all trucks 
produced in the United States 
and Canada in 1920 was $946 
per ton of capacity, for 1925 
this figure dropped to $567, for 
1930 it dropped to $413, and for 
1934 it was $335. Considering 


They symbolize a variety which 
occurs not only in the physical 
size and performance of the 
vehicle but also in the environ- 
ment to which it may be 
adapted and the transportation 
needs which it can be made to 
serve. They likewise point a 
warning to hasty generaliza- 


tions as to operating costs 
or relative transportation 
economies. 


The problem of motor truck 
operating costs is complicated 
by this variety in six distinct 
ways, and though the study 
referred to later in this discus- 
sion attempts to throw some 
light on one of them, they must 


registrations has been accompanied by an 
increasing diversification of truck use, ac- 
cording to Warner Tufts, member of the 
research staff, Federal Coordinator of trans- 
portation. The greatest development in 
truck transportation has taken place in the 
period since the war, during which many 
forces have been working toward greater 
specialization in transportation, increased 
frequency of service and reduction of average 
shipment size. Truck costs are influenced 
by six important variables. Gross weight is 
dominant among the causes of cost variation 
throughout the range of truck operation. 
The 1932 data presented are from the truck 
costs investigation of the Federal Coordi- 


nator of Transportation, made by the author. 


trailer use in connection with 
trucks of recent manufacture, 
the figures would further de- 
cline importantly because of 
the smaller investment per ton 
of capacity necessitated by trail- 
ers. Retail gasoline prices, in- 
cluding the tax, were 30 cents 
per gallon in 1920, 22 cents in 
1925, 20 cents in 1930 and 18 
cents in 1933. And the index 
of retail tire and tube prices as 
of July fell from 100 in 1920 to 
60 in 1925, 34 in 1930 and 30 
in 1933. Accompanying these 
price changes has been definite 
improvement in roadway sur- 
faces, in vehicle design and in 
tire and fuel performance which 


all be subjected to measurement The general 


before a thoroughly adequate 
solution is attained. 

The first of these complicat- 
ing influences is the element of 
time, in a historical sense, with 
its effect on prices, its contribu- 
tion to the physical improvement of 
roadway and vehicle, and its ever ac- 
cumulating gifts to the sum of knowledge 
concerning efficiency in operation. The 
cost curves presented herein relate to 
1932; it is important to know the way in 
which 1935 costs are likely to differ. 
The average life of all trucks in use is ap- 
proximately nine years, and the 1932 
sample therefore contains trucks of vari- 
ous ages; it is important to understand 
the differences in operating costs between 
a truck manufactured in 1922, for exam- 
ple, and one produced in 1931. And it is 
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discussion herein, 


represents the author’s personal views. 


graphic history of the numerical increase 
of the truck in the United States in rela- 
tion to population. Curiously the last 
decade, which has witnessed a limit in this 
relative growth, has been the period of 
greatest diversification in the uses to 
which the truck has been adjusted. This 
has been brought about in part by an 
approaching saturation in its older func- 
tion of merely supplanting the wagon or 
dray; in part by improved highways 
which have extended its radius of opera- 
tion; in a very large part by the changes 
occurring in habits of production and dis- 


however. 


actually enhance the importance 
of price trends. Such trends 
are of course reflected in operat- 
ing costs reports, perhaps quite 
representative of which is the 
large New England for hire 
operator whose costs were 38 
cents per vehicle mile in 1917, 37 cents in 
1922, 33 cents in 1927 and 28 cents in 
1931. 

The second source of variety in the 
problem of truck costs is the element of 
place, in a geographical sense. It is 
present in most cost problems and needs 
no elaboration, other than to state that 
in a continental area of the size of the 
United States, wage, tax and price condi- 
tions vary materially, and costs should 
therefore be equated to remove such in- 
fluences, in the complete study. There 
are often equalizing factors, however, as 
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Motor truck registrations in the U. S. 
per 100,000 population. 


for instance in certain regions of the 
South where wages are low, while fuel 
and materials prices are high and road 
surfaces are relatively inferior. 

A third cause of variation is the human 
factor, not so much with respect to man- 
agement or the repair shop, as with respect 
to the man behind the wheel. Two ve- 
hicles of identical characteristics, travel- 
ling the same road with the same load, 
may have entirely different operating 
costs simply because of driver differences. 
Nor is the question always one of driver 
selection. The driver of a truck is usu- 
ally the company representative, with 
important influence on customer reaction, 
and frequently the business value of a 
hard driver will far outweigh his expense 
account of tire wear, brake maintenance 
and engine depreciation. 

In a sufficiently penetrating analysis of 
truck costs, the measurement of this hu- 
man element should offer little difficulty 
once the other five variables are analyzed. 
In an investigation of national experience 
an average human factor would appear, 
while in the case of a particular fleet, the 
dollars and cents contribution of each 
driver to operating costs could be com- 
puted, perhaps absolutely, but certainly 
in terms relative to the fleet average. 

A fourth complicating variable would 
seem to be present because of differences 
in organization size. Purchasing power, 
specialization through departments, rou- 
tine inspection and mass_ production 
methods in maintenance should reason- 
ably promote economy in the large fleet. 
On the other hand, certain characteristics 
of truck transportation point to opposing 
influences. 

In the case of the small private opera- 
tor, there is a distinct tendency for the 
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truck to share in costs of personnel and 
space which would be incurred were there 
no truck operation. This tendency di- 
minishes with the increase in fleet size until 
exclusive facilities, personnel and over- 
head must be provided in each department 
in order to conduct the operation. The 
joint cost tendency holds true, but in a 
different sense, for the small for hire 
trucking concern, where the single em- 
ployee may frequently perform various 
functions which in the larger organization 
must be assigned to specialized depart- 
ments. The coordination of activity 
made possible through first hand familiar- 
ity on the part of the personnel with all 
phases of the operation is also an im- 
portant factor in cost reduction. It 
may carry much greater importance, 
however, in customer contact and net 
revenues. 

The greatest development in truck 
transportation has taken place since the 
war, the reconstruction period of which 
destroyed the inventory, enhanced the 
importance of consumer service, acceler- 
ated style changes, introduced hand-to- 
mouth buying, increased branch plants, 
caused decentralization of industries and 
otherwise promoted the many forces 
working toward greater specialization in 
transportation, increased frequency of 
service and reduction of average shipment 
size. 

The truck appears to be suited to such 
requirements. Part of its lack of inertia 
lies in its availability for low cost innova- 
tion and experiment. Vehicle life in re- 
lation to investment is very brief. Five 
years could change the entire character of 
highway transportation without serious 
loss resulting. The truck can meet 
emergencies in still another way. Its 
fixed expense is relatively small in com- 
parison with its variable expense, the 
ratio being but one third to one half that 
of rail service. 

These qualities, coupled with the fact 
that the required investment is sufficiently 
low to permit ownership by the individual 
entrepreneur, have favored the growth of 
small scale operations. Approximately 
three quarters of all trucks in the United 
States are used by concerns who own but 
one truck. Barely a hundred fleets of 
more than a hundred vehicles and a third 
as many of more than a thousand are in 
operation. 

The greatest part of these one-truck 
owners are commercial enterprises or 
business houses—close to 85 percent of 
all trucks registered are not for hire—to 
whom records of truck cost are unim- 
portant in relation to the value of prompt 
delivery and the convenience afforded by 
a small unit transportation facility. 

With factors such as these surrounding 





the growth and development of the truck 
it seems most reasonable that, for the 
present at least, the for hire truck must 
look to the private operator as its true 
competitor, and must retain the flexibility 
and offer an approximation of the cus- 
tomer contact afforded by the small scale 
private service. If it loses these charac- 
teristics through the systematization and 
inflexible routine and impersonal formal- 
ity so frequently accompanying large scale 
organization, it departs from a function 
to which it is peculiarly adapted and 
enters more definitely into competition 
with the railroad. This is not intended 
to imply that large operations must 
necessarily follow such a course, because 
it would seem quite plausible to retain 
small scale advantages in the large organ- 
ization through a unit system with de- 
centralized authority. 

The effects of organization size on 
operating costs should be carefully con- 
sidered, but its effects on revenue should 
be of equally important concern in the 
analysis. 

The fifth element working toward va- 
riety in costs is really a whole group of 
elements representing the physical condi- 
tions surrounding the operation of a given 
vehicle, and the physical requirements 
made of that vehicle in terms of speed, 
annual mileage and total duration of 
service. It is well known that road sur- 
face grade and vehicle speed conditions 
affect operating costs to measurable 
degrees. It is not so well known that 
fifteen or twenty normal stops per mile 
may be sufficient to double the gasoline 
consumption over the non-stop run, and 
that the same reaction occurs in deprecia- 
tion and brake and tire wear. In retail 
store delivery service the traffic conditions 
that permit one hundred miles of opera- 
tion per day have been found to result in 
a tire-mileage life one hundred and fifty 
percent greater than results from those 
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traffic conditions permitting only fifty 
miles of operation per day. An increase 
in atmospheric temperature one hundred 
percent above forty-five degrees Fahren- 
heit has been found to increase tire tread 
wear by two hundred and fifty percent, 
and such experimental results have been 
substantiated by annual records of tem- 
perature versus vehicle miles per flat. 
Improper inflation of the tire will affect 
fuel consumption as well as tire wear in a 
measurable way. Similar illustrations 
could be extended into most items of 
expense, but so many of these physical 
elements depend on an economic adjust- 
ment of the vehicle to the task, that it 
may be well to cover them more or less 
jointly with the sixth cause of variety in 


Gasoline consumption of 95,105 motor 
vehicles. 
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truck operating costs. It should be said 
in passing that the essential difference 
between the costs of private and for hire 
operations lies in the element of annual 
mileage. 

This final way in which variety enters 
the problem has to do with the physical 
differences in the vehicle itseif and the 
load that it is required to haul. There 
are forces at work to eliminate the differ- 
ential resulting from all other causes 
where such leveling has an advantage, but 
there is little hope of materially harmo- 
nizing the costs of the one ton gross 
load with those of the twenty ton gross 
load. 

With mass production methods, a more 
or less free interchange of patents, and 
especially with keen competition between 
manufacturers, the American automotive 
industry follows closely certain common 
standards in machinery and materials 
incorporated in a motor vehicle designed 
for a specific performance. It is an un- 
fortunate consequence of the wide range 
of required performance, however, that 
for purposes of simplified advertising, 
selling and licensing classification, motor 
trucks are categoried according to a fac- 
tory rated carrying capacity, in which 
categories they remain whether operating 
in service over rough mountainous roads 
or on the level concrete of the coastal 
plain, whether hauling carefully packed 
furniture or subjected to the loading 
impact of a steam shovel in the excava- 
tion pit, whether traveling as a single unit 
or in combination with the added burden 
of a trailer of like capacity. And the 
average conditions assumed in the capac- 
ity rating are so frequently inapplicable 
to the particular transportation task that 
the solution of the problem in the major- 
ity of cases becomes distinctly an engi- 
neering affair. 

When the appropriate selection has 
been made from a particular make of 
truck, however, it will agree within fairly 
close specification limits with the appro- 
priate selection from any other make of 
truck, though it may not agree at all in 
terms of rated capacity. This is so be- 
cause rated capacity is a rough and more 
or less arbitrary generalization, while 
performance capacity is based on horse 
power, torque, gear ratio, wheel diameter 
and engine speeds and efficiency and is 
consequently closely determinable. 

Performance capacity also implies an 
economic element of time, which in physi- 
cal terms is represented by stamina or 
durability. Two trucks may be able to 
do the same work equally well, but one 
will do it over a greater mileage than the 
other. This does not contradict the 
statement that manufacturing practice 
results in vehicle standardization for a 
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specific performance, because vehicle life 
is a part of performance capacity. 

Thus, in brief, truck manufacturers 
build into their product according to 
closely comparable standards, (1) ability 
to pull, which means ability to accelerate 
under specified loads and to climb speci- 
fied grades, (2) ability to pull at the de- 
sired speed, and (3) ability to do this 
under particular road and vehicle main- 
tenance conditions over a desired period 
of time. 

A maximum economy is attained in the 
use of the vehicle when the performance 
required of it in all three of these par- 
ticulars corresponds to the performance 
for which it was designed. Increased 
operating requirements in any one of the 
three will result in reduced performance 
in one or both of the others. On the other 
hand, unnecessary over-provision of per- 
formance capacity in any one of the 
particulars will interfere with the attain- 
ment of a maximum economy in opera- 
tion. Unnecessary power means unnec- 
essary investment and interest and fuel 
consumption, though relative 
may be made in durability. 

Unnecessary stamina or durability may, 
however, also defeat a maximum economy 
by extending the useful life of the vehicle 
too far beyond the point where obsoles- 
cense requires a change. Trucks are 
steadily becoming cheaper to own and 
cheaper to operate. Improvement in 
design and features of operating conven- 
ience are constantly appearing in the 
newer models. The point of maximum 
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2,786 5,398 12,474 23,031 


39.3 35.0 247 15.2 


It will be observed that the average 
allowed overload above the rated capacity 
is relatively greater for the small truck 
than for the large. Smaller total invest- 
ment and wider use result in greater care- 
lessness in the handling of these vehicles 
and the safety margin is therefore in- 
t creased. 
e| feeerrisfastriist One other characteristic difference be- 
; tween the small truck and the large should 
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economy is reached only when the operat- 
ing costs of the new vehicle would not be 
less than the costs of continuing the use 
of the old, and this may have nothing to 
do with the serviceable life remaining in 
the old. 

Confronted with these factors, the 
manufacturers find it difficult to agree on 
generalized rated capacities. The prob- 
lem is further complicated by the variety 
in body types, which in reality make up 
a part of the truck load and more than 
half of which are of special design and 
suited to the needs of the particular oper- 
ation. The manufacturers do, however, 
provide a measure which should be ob- 
served. It is the maximum allowable 


196 


Determining motor truck operating 
costs — section two. 


gross load rating given to the chassis. 
With the weight of the fully equipped 
chassis and body subtracted, a figure is 
available which represents all the payload 
that the chassis members and engine 
parts are designed to accommodate. 
When this figure is materially exceeded 
in loading, not only will costs increase 
and the life of the vehicle be unduly 
shortened, but there is introduced an 
actual danger of mechanical failure, 
which in instances, may mean serious 
accident. The following figures represent 
averages: 


rez 116 cents per milo. GARAGE MISCEL. » 0.72 cents accessories gives them a basic economic 
0.6 per mile. 0.49 cents of item is payroll. DRIVER'S advantage. Nevertheless, in spite of 
‘| WAGES = 6 cents per mile, for hire, and 8 cents pex ~ile ‘ this, the bigger the truck the less it costs 
| private. RELPER'S WAGES’ 2 cents per mile where used. wand . 


per ton of load allowance both to purchase 
and to operate. Averages for private 
trucks, taken from the Federal Coordin- 
ator’s investigation of 1932 motor truck 
operating costs, willillustrate. Operating 
costs include overhead: 


Rated capacity, tbs. 2,000 4,000 10,000 20,000 


Price per ton allowed cap., 
dollars ae 768 670 622 584 

Cost per ton mile, allowed 
cap., cents 


14.2 83 45 2.6 

Tue foregoing rather general discus- 
sion of the subject serves mainly to outline 
the problem. It may also provide the 
necessary breadth of interpretation, with- 
out which any compilation of truck cost 
data not accounting for the influence of 
all variables is likely to be seriously mis- 
leading. It is the essential foreword to 
the cost and performance charts presented 
herein. 

Under the direction of Joseph B. East- 
man, Federal Coordinator of Transporta- 
tion, an investigation of truck costs in 
comparison with other transportation 
costs was made, the detailed results of 
which appear in the Freight Traffic Re- 
port of his Section of Transportation 
Service. The study was based on ques- 
tionnaire replies from 503 motor truck 
operators scattered over 40 states and the 
District of Columbia. These furnished 
unit cost data for the year 1932 on ap- 
proximately 18,500 individual vehicles or 
groups of vehicles of like rated capacity, 
ranging from the small cycle car delivery 
unit having an average gross weight 
throughout its annual mileage of 1,050 
pounds to the trailer combination with a 
gross of almost 65,000 pounds. They 
were operated individually and in fleets 
comprising up to 3,761 vehicles, and 
though the sample was heavily dominated 
by fleet conditions, there was no evidence 
that the costs of the small operator dif- 


fer in a consistent way from those of 
thelarge. These replies were supplement- 
ed by recourse to other investigations 
and source data, and the curves of costs 
or performance were carefully checked 
against all available evidence in each 
instance. 

Examination of these records revealed 
that overloading, underloading, the vaga- 
ries of capacity ratings and the dif- 
ferences in vehicle weight obscured any 
correlation between costs and rated capac- 
ities, and particularly in the tractor- 
semitrailer field where the rated capacity 
given was frequently that of the tractor. 
On the other hand, there appeared to be 
a clearly defined relation between the 
average gross weight of the vehicle 
throughout its annual mileage and its op- 
erating performance and costs. In prac- 
tically every item of expense, the cost per 
unit of weight was less for the larger gross 
loads than for the smaller in such a way 
that the trend of each item could be re- 
solved into a simple logarithmic equation. 

Dominant among the causes of cost 
variation throughout the range of truck 
operation is this element of gross weight. 
Vehicle price, actual capacity and annual 
mileage are related to it. Price and 
capacity are so related because gross 
weight represents the quantity of mate- 
rials and machinery put together in a 
certain way for a definite load-bearing 
gurpose, plus that load; and annual mile- 
age is related to it because annual mileage 
determines the spread of the overhead, 
and the larger the investment the greater 
will be the pressure toward spreading that 
overhead or, conversely, if the traffic and 
mileage requirements are not present the 
larger investment is less likely to be made. 
And since all items of cost are in some 
way related to mileage or to investment, 
it is only natural that they will also relate 
to weight. 

In a generalized analysis, gross weight 
affords a substitute for the factors of 
performance capacity and actual per- 
formance, i.e., the sixth source of variety 
outlined. It is readily computed and its 
elements are simple. Performance ca- 
pacity is far more complex and would 
perhaps be quite difficult to obtain 
through questionnaire responses. The 
curves representing the equations ob- 
tained for each item and shown in the four 
cost determination charts herein, may 
therefore be said to be curves of this sixth 
variable, with all other variables aver- 
aged. 

No discussion of truck operating costs 
can at present be complete without refer- 
ence to accounting and account classifica- 
tions. The great body of American truck 
operators consider the subject as having 
merely a theoretical importance. They 
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can scarcely be blamed. A large number 
of excellent classification systems have 
been developed, which differ only in 
minor respects from each other, but 
which enjoy a common failing in that their 
usefulness rarely goes beyond the require- 
ments of the auditor and the finance 
company. The reason is that very little, 
if any, stress is placed on the maintenance 
of the necessary statistics by which they 
may be put to practical service in the 
day-to-day conduct of the operation. 

The accounts of each vehicle should be 
kept separately. And jointly with those 


accounts should be kept a detailed physi- 
cal description as to performance capacity 
and changes in performance capacity due 
to tire size changes, gear ratio changes 
and to changes in the unladen weight. 
Mileage, load, speed, grade and road 
surface records are also essential; while 
tire pressure, atmospheric temperature 
and traffic or delivery stop records are 
desirable. 

With the aid of such statistics the cost 
record can throw valuable light on the 
relative efficiency of different vehicles and 
the profit or loss involved in each phase 
of the operation, and may ultimately lead 
to a more general understanding of the 
complex problem of operating costs. 
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Three well known oil men in London caught in an informal pose by 
the editor of World Petroleum: Left to right; A Von Hartz, director, 
Agwi Petroleum Corporation, London, Adrian Corbett, public relations 
official in London for the Royal Dutch Shell Group, and Bruce Aldrich, 


in charge of asphalt 


marketing operation in 


Europe for Jersey 


Standard interests. 


Mi. parinov, head of Glavneft, and 
one of the most important men in the 
Soviet oil industry, arrived in the United 
States on March 17 accompanied by a 
commission of experts consisting of L. 
Nersessov, and Engineers Gurevitch, 
Ginsberg and others. Mr. Barinov ex- 
pects to remain in New York City for a 
brief visit and then return direct to 
Moscow. 


G. s. WALDEN, chairman of the board, 
Standard Vacuum Oil Company, accom- 
panied by Mrs. Walden arrived in London 
and have been staying at the Savoy. 


Br. JoHN H. MAXSON, geology instruc- 
tor at the California Institute of Tech- 
nology, recently left Pasadena en route for 
the Near East to assist the Turkish Gov- 
ernment in carrying on oil exploration 
activities. Leave was requested from the 
Institute for Dr. Maxson by the Turkish 
government’s' petroleum department. 
Dr. Maxson’s work will come under the 
Maden Tetkik ve Arama Enstitutusu 
(Turkish Bureau of Mines and Geological 
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Survey) which is headed by an American, 
Mr. H. M. Kirk who recently vi.ited the 
United States. Dr. Maxson, whose head- 


quarters will be at Ankara, reached Tur- 
key during the latter part of March. His 
duties will consist of organizing and direct- 
ing the work of several exploratory parties 
which will carry on a search for petroleum 
coal, and metal ore deposits. Explora- 
tory work that has already been done 
under the energetic leadership of Mus- 
tapha Kemal Ataturk Ghazi has disclosed 
promising areas for the discovery of oil. 


Amos kK. GoRDON of Baton Rouge, 
Louisiana, vice president and treasurer of 
Standard Oil Company of Louisiana, re- 
tired April 1, ending 44 years continuous 
service with Standard Oil Company of 
New Jersey interests. 


PF. ©. LAKIN’s appointment as vice 
president in charge of marketing, has just 
been announced by Alexander Fraser, 
President of the Shell Petroleum Corpora- 
tion, St. Louis. Mr. Lakin, who succeeds 
Mr. L. van Eeghen, resigned, was for- 
merly general sales manager and concur- 
rent with his becoming an officer of the 
Corporation has taken over the combined 
duties of vice president and general sales 
manager. He was born in Tacoma, Wash- 
ington, and received his early education in 
that city, later attending the University 
of California, and becoming associated 
with the Shell organization in 1915. He 
has been with Shell continuously since 
then, with the exception of the World War 
period, when he served overseas as a First 
Lieutenant in the 96th Aero Squadron. 


P. E. Lakin 
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World Oil Production—Official Figures 
for 1935 and 1936 Revised 


All figures furnished direct to WORLD PETROLEUM by Governments, except where otherwise specified 
(Figures in U. S. Barrels—Conversion ratio 7 bbl. =1 ton) 


Provisional 











Figures 
March April May June July August September October November December January February 
Country 1935 1935 1935 1935 1935 1935 1935 1935 1935 1935 1936 1936 

United States 81,488,000 78,427,000 82,454,000 82,338,000 85.485.000 84.816,000 84,109,000 88,160,000 86,475,000 88,711,000 88,820,000 80.458.850 
Russia 14,140,700 14,092,400 15,248,800 14,232,400 14,777,000 15.091.300 14,849,100 16,040,500 16,050,000 16,100.000 16,500,000 15,400,000 
Venezuela 11,703,825 11,869,900 12,175,022 13,075,118 =13,429.885 =12,628,067 =13,151.362)) 13,681,619 = 13,152,776 = -13,303.511 13.487.089 12,849,480 
Roumania 5,256,000 5,008,000 5,035,000 4.842.000 5.075.000 5,030,000 4,932,000 5,181,000 5,215,000 5.361.000 5.242.000 4.809.000 
Iran? 4,879,000 4,088,000 3,927,000 4,200,000 4.249.000 4,634,000 4,270,000 4,109,000 4,522,000 4.816.000 4.627 000 4,480,000 
Netherland India 3,539,564 3,438,848 3,517,360 3.463.061 3.531.857 3,699,430 3.661.259 3.767 596 3.528.889 3,612,056 3.614.436 3,382,241 
Mexico 3.519.148 3.120.035 3.529.659 3.453.871 3.573.632 3,570,908 3.442.259 3,461,457 3.340.713 3.666.265 3.377.302 3.285.777 
Iraq. . 2,238,838 1,980,174 2,034,753 1,993,586 2,445,625 2,166,794 1,962,541 2,374,393 2,309,867 2,240,819 2,327,332 2,204,629 
Colombia‘ 1,466,821 1,377,299 1.486.896 1,518,460 1.639.054 1,567 307 1,555,676 1.623.372 1,582,952 1,004,474 1.611.618 1.475.403 
Peru’ 1,395,532 1,329,215 1,451,436 1.414.588 1,448,225 1,442,565 1,448,133 1,493,236 1.343.848 1.381.031 1.377.006 1,293,627 
Argentina 1,260,468 1,514,968 1,203,017 1,161,638 1,198,550 1,198,537 1,152,919 1.200.698 1,193,434 1.304.554 1.195.000 1,117,892 
Trinidad 919,848 899.916 953.108 972,904 988.341 1,003,382 992.445 1,015,492 1,078,957 1.086.530 1.079.082 983.424 
British India 773,572 756,461 794,968 768,692 T9L774 796,150 775,133 760,182 735,660 770.182 760,182 711,138 
Poland! 309,000 330,000 340,000 314,490 324.973 274.040 308,220 318,494 308,220 318,494 318.494 297.946 
Brunei 264,390 267,603 277.550 269.290 283.430 281.400 256,480 233,310 242,900 274,540 253.400 237.930 
Germany 277,942° 240.464 285.747 257,369 276.990 241,801 229,712 232,659 236,789 263.879 254.492 227.444 
Japan 164,174 167,728 154,150 144,160 146.863 152,290 144,312 158,165 145.749 147.827 183.651 154.583 
Sarawak 152,25 151,067 155,400 150,850 151,830 154,000 145,600 148.400 141.400 140,700 139.300 27,050 
Ecuador 151,366 145,212 147,245 137,806 144,812 135,549 138,986 147,449 143.518 146.541 148.980 139.37 
Canada 120,537 108,506 122.636! 120,102 118.812 117,652 123.919 122.525 116,756 125.658 121,231 113,883 
Egypt 104.419 94,955 100.555 99.260 103.488 104,937 100,954 103,341 96.195 91.969 91.497 97,573 
France 44,191 46,284 46.991 16.000 45.276 46.312 43.530! 44.981 43.530 44.981 44.981 42.079 
Others! 75,000 75,000 75,000 75.000 75.000 75.000 75,000 75.000 75,000 75.000 75.000 75.000 

Total 134,244,585 129,529,065 135,516,293 135,048,645 140,304,417 139,227,421 137.868,540 144,452,869 142.080.4153 144.990.011 145.649.0738 133,964,323 


1Estimate. * Anglo-Iranian Oil Co. figures revised; fuel oil returned to the ground has been deducted. 


Thuringia estimated 7,000 bbl; official figure for Prussia. 
‘ International Petroleum Company’s figures. 


5 International Petroleum Company and Lobitos Oilfields Ltd. figures. 
Russian Sakhalin included with Russia. Japanese Sakhalin included with Japan. 


Official Crude Oil Production Figures for 1932 to 1936 











Daily Daily Daily Daily Daily 
Total Average Total Average Total Average Total Average Total Average 
Country 1936 1936 1935 1935 1934 1934 1933 1933 1932 1932 

United States ; 169,278.850 2.821.314 993,942,000 2,723,129 909,107,000 2,490,704 898,874,000 2.462.670 785.159.000 2,145,243 
Russia 31,900,000 531,667 176,688,100 169.608 168,648,700 462,051 149,901,900 407.950 149,719,000 109,070 
Venezuela 26,336,569 $38,943 152,277,104 417,198 142,072,329 389,239 120.882.802 331.186 119,596,512 326,766 
Roumania 10,051,000 167,517 61,150,000 167.534 62,006,000 169.879 50,971,200 139.647 50,491,205 137,954 
Iran 9,107,000 151,783 52,413,879 143.600 52,663,782 144.284 49,581,280 135.840 $5,122,455 123,285 
Netherland India 6,996,677 116,611 42,569,625 116,629 42,289,408 115.861 38,512,663 105.516 39.584.027 108,153 
Mexico 6,663,079 111,051 40.234.902 110,233 38,167,022 104,567 33.904.882 92.890 32,802,285 89.624 
Iraq 4.531.961 75,533 24,850,924 68.085 7.935.657 21,742 1,200,000 3.288 1.200.000 3.300 
Colombia 3.087.021 51,450 17,617,654 19.740 17,340,724 47.509 13,157,127 36.047 16.384.956 44.768 
Peru ‘ 2,670,633 44.511 16,835,206 46.270 15,936,937 43.663 13.923.281 38.146 9.899.266 26,026 
Argentina 2,312,892 38,548 14,317,500 39,226 14,045,652 39.015 13,759,565 38,232 13,166,900 35.975 
Trinidad 2,062,506 34,375 11,669,792 31,686 10,894,363 29.847 9.560.039 26.192 10.023,780 27.387 
British India 1,471,320 24,522 9,212,103 24,522 8.997.399 24.650 8,721,655 23.893 8.600.312 23.500 
Poland 616.440 10,274 3,749,931 10,274 3.697.617 10,130 3,858,085 10.570 3,905,230 10,670 
Brunei 491.330 8.189 3.162.614 8.647 2.673.041 7.323 
Germany 181.936 8.032 3,054,023 8,409 2.266.964 6.211 1,712,823 4.692 1,824,019 4,983 
Japan 338,234 5.637 1.848.656 5.065 1.484.962 4.068 1.377.761 3.827 1.575.333 4.375 
Sarawak 266,350 4.439 1.811.297 5,002 1.948.044 5.337 2.289.472 6.273 2.274.043 6,213 
Ecuador 288,354 4.806 1,725,354 4.727 1.655.062 4.534 1.622.624 4.446 1.573.857 4.300 
Canada 235,114 3,919 1,433,302 3,927 1.418.810 3.887 1.147.825 3.144 1.054.373 2.880 
Egypt 189,070 3.151 1,215,606 3.356 1,479,037 4.052 1,591,495 4.360 1,742,370 4.760 
France 87.060 1,451 529,664 1.451 552.000 1,512 552.000 1.515 552,000 1,508 
Bahrein 1.264.809 3.465 285,071 781 
Others 150,000 2,500 900,000 2.470 861.000 2,359 432,000 1.184 432.000 1,180 





279,613,396 4,660,223 1,634,474,045 4,464,253 1,508,426,581 4,133,205 1,417.534.479 3.884.022 1,296,682.923 3,544,940 
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World crude oil production by months, 1933-1936. Chart is weighted to compensate for va- 
riation in number of days per month. Ratio of U. S. crude production to world production. 
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Daily Daily Total California 
Crude Oil Runs to Motor Fuel Imports Shipments 
Production Stills Stocks or week East for Week 
obi. bbl. bbl. bbl. bbl. 
Week ending Feb. 22 2.782.000 = 2,850,000 69,353,000 1,039,0002 152,000 
455.500! 
Week ending Feb. 29 2.773.000 2,875,000 70.837,.000 596.0002 70.000 
$36,500! — meee 
Week ending Mar. 7 2,773,000 2.725.000 72,281,000 1.298.000 80.000 
447,500!" 
Week ending Mar. 14 2,817,000 2,815,000 72,722,000 987.0002 195.000 
150,000: 
Week ending Mar. 21 2,859,500 2,815,000 73,157,000 
456.000! 


Underlined figures indicate improvement in statistical position—decrease in produc- 


tion, runs to stills, gasoline stock and imports. 


Estimated total production of the East Texas field, official and unreported. 


Import figures include all oil imported, for domestic use and in bond for re-export, it 
being impossible to make the separation in weekly statistics. 


Federal Developments 


Tue invalidation of the processing taxes 
levied under the A.A.A. left the United States 
Treasury without a vast income which was 
counted upon. Accordingly, early in March 
President Roosevelt announced a new tax pro- 
gram directed principally at taxing the un- 
divided corporation profits, the tax on which, 
as originally proposed by the President, was to 
be 3314 percent and which, it was estimated, 
would increase the corporation taxes from 
$980,000,000 currently paid per year to about 
$1,600,000,000. While revenue was the first 
and immediate objective of this tax plan, the 
equality of the taxation and the fact that 
money could be raised without delay were 
influencing factors. Many points were im- 
mediately raised against the new taxation plan 
which, while admittedly desirable in the case of 
corporations controlled by a few large tax- 
payers which accumulate surpluses so that 
taxes of such individuals may be reduced, were 
undoubtedly harmful in the case of a large 
proportion of corporations which accumulate 
large surpluses with the necessary objective of 
carrying such corporations through depression 
times. The House Ways and Means Sub- 
committee on Taxation on March 25 approved 
its report to the full Committee, which was 
considerably different from the original plan 
of the Administration and which, in effect, 
permits corporations to accumulate legitimate 
surpluses. The approved plan in the case of 
corporations whose earnings are above $10,000 
per year provides for a graduating tax rate on 
total earnings in relationship to the percentage 
of earnings withheld from dividends: 


Tax Rate on 


Earnings Withheld Total Earnings 


% % 
Up to 10 4 
10 to 20 9 
20 to 30 15 
30 to 40 25 
40 to 50 35 
50 to 574m 41214 


These developments are naturally of major 
importance to the oil industry and to stock- 
holders of the large oil corporations, since the 
new taxation, when effected, will dictate divi- 
dend policies and probably operating policies 
of a number of the largest corporations. 

The Guffey Coal Conservation Act, ‘“‘little 
N.R.A.,”’ which has considerable bearing on the 
oil industry, was attacked in the United 
States Supreme Court early in March and a 
decision in the case is anticipated in April. 

Effective April 1, Petroleum Conservation 
Division of the Department of the Interior 
will replace the Petroleum Administrative 
Board. The new agency will assist in the ad- 
ministration of the Connally hot oil law and 
will be a liaison agency between the Federal 
Government and the Interstate Oil Compact 
Commission. 


Spring Demand Strengthens 
Refinery and Retail Prices 


Durine the past month prices for pe- 
troleum and its products have made substantial 
advances from the low quotations of the win- 
ter, and further strengthening was apparent 
at the end of March. Motor fuel prices were 
influenced by a continued high rate of con- 
sumption, above the comparable months of 
1935, while natural gasoline prices continued 
seasonably weak. Kerosene quotations fur- 
ther advanced in Group 3, Oklahoma market, 
in anticipation of the spring farm demand and 
because of the heavy drain on stocks during the 
past winter. The price of crude oil was sus- 
tained throughout the United States and an 
advance of 10 to 15 cents per barrel is now 
anticipated for May or June. However, the 
oil companies hesitate to initiate such an ad- 
vance either at this time or later, because even 
the current prices have resulted in increased 
production of hot oil. The new Rodessa field 
in Louisiana is probably contributing the larg- 
est proportion of illegal production, though 





some increase has been noted in the East 
Texas field, which is currently responsible for 
about 13,000 to 15,000 bbl. per day of hot oil. 
Some scattered fields along the Texas Gulf 
Coast are also contributing a sizeable amount 
to production in excess of allowables, the 
estimates ranging from 10,000 bbl. to as high 
as 20,000 bbl. per day. The Texas Railroad 
Commission is attempting to check this over- 
production in the Gulf Coastal area, but so far 
is not meeting with much success, while in 
Louisiana more stringent proration laws are 
being drawn at this time, which will probably 
result in stabilized conditions within the next 
few months. 
Retail prices throughout the United States 
improved appreciably in March. Tank wagon 
service station motor fuel prices per gal- 
lon, regular grade, including all taxes, in rep- 
resentative districts at the end of March were: 
14.2,19.2 cents in metropolitan New York; 
14.3,17.8 cents in Newark, N. J. (up 0.5/1.0 
cents per gallon); 13.0 16.5 cents in Boston, 
Mass. (up 0.5, 0.5 cents per gallon); 12.0/15.5 
cents in Providence, R. I. (up 0.5. 0.5 cents per 
gallon); 14.5, 16.5 cents in Chicago; 17.5/19.5 
cents in Ohio; 12.5, 13.5 cents in San Francisco 
(off 1.5/1.5 cents per gallon), 12.5 13.5 cents 
in Los Angeles; 15.0/19.0 cents in Oklahoma; 
13.0,17.0 cents in Dallas and Fort Worth; 
14.0,/18.0 cents in Houston (off 1.0/1.0 per 
gallon), with third grade gasoline in East 
Texas area selling at 12 to 13 cents per gallon 
at independent service stations; 15.7/17.7 
cents in St. Louis; and 19.5 22.0 in Montreal, 
Canada; all with a 2-cent differential for the 
premium grade. The weakness of retail prices 
in Texas was definitely influenced by the avail- 
ability of gasoline without federal tenders, not 
only in the East Texas field, but apparently 
also along the Gulf Coastal area, this gasoline 
moving in intrastate commerce by trucks. 
Refinery gasoline quotations in the Mid- 
Continent area remained unchanged with 
much firmer undertone at the end of the month. 
Refinery gasoline was quoted on March 25 at 
5-514 cents per gallon for 58-60 U.S.M. grade, 
62.9 and below octane rating in Group 3, 
Oklahoma market; while 63.0-70.9 octane 
rating, U.S.M., regular grade was quoted at 
6-614 cents per gallon. East Texas refinery 
markets improved during the past month, the 
third grade refinery gasoline eligible for inter- 
state tenders being quoted on March 25 at 
4%-5 cents per gallon, while the gasoline re- 
stricted to intrastate commerce could be 
bought for 334-414 cents per gallon. On the 
East Coast at Bayonne, U.S.M. grade, 60.0 


—-64.9 octane rating gasoline remained un- 


changed at 634 cents per gallon (3.99 cents 
gold*). Gulf Coast quotations for export 
continued unchanged during the past month 
at 514 cents (3.25 cents gold*) for grade 58-60 
U.S.M. 

Natural gasolines continued seasonably low 
and on March 25 grade 26-70 was quoted at 
3-314 cents per gallon (1.80 cents gold*) in 
Oklahoma; at 3 cents per gallon (1.77 cents 
gold*) in North Texas; and at 33¢ cents per 
gallon (1.98 cents gold*) in North Louisiana. 

Kerosene quotations were influenced by the 
accumulations by the jobbers for the spring 


*U. S. dollar at 41 percent discount. 
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farm demand in the Group 3, Oklahoma 
market, while elsewhere kerosene prices re- 
mained firm and unchanged. On March 25 
grade 41—43 w.w. was quoted at 414-434 cents 
per gallon in Group 3, Oklahoma market; and 
at 514 cents per gallon (3.10 cents gold*) on the 
East Coast at Bayonne. Gulf Coast prices 
for export remained firm and on March 25 
kerosene was quoted at 3% cents per gallon 
(2.92 cents gold*) for 41-43 p.w. grade and at 
4 cents per gallon (2.36 cents gold*) for 41-43 
W.w. 

Fuel oil and furnace oil demand became 
seasonably slower in March and prices weak- 
ened about 4 to '4 of a cent per gallon. On 
March 25 No.1 p.w. furnace oil was quoted at 
35% to 334 cents per gallon and U.G.I. gas oil 
was quoted at 2!5 to 25¢ cents per gallon, all 
in Group 3, Oklahoma market. 


Imports and Exports 


Doninec January of 1936 total gross im- 
ports of crude petroleum and all its products 
into the United States amounted to 3,563,000 
bbl. (116,000 bbl. per day) as compared with 
5,054,000 bbl. (163,200 bbl. per day) imported 
during the preceding month; out of this total 
during January, 1936, 2,421,000 bbl. (78,000 
bbl. per day) were imported for domestic use 
and 1,142,000 bbl. (37,800 bbl. per day) were 
imported in transit either for refining and re- 
export or for use in vessels in foreign trade. 
During the preceding month, December of 
1935, 3,788,000 bbl. (122,000 bbl. per day) 
were imported for domestic use and 1,266,000 
bbl. (40,800 bbl. per day) were imported in 
bond as indicated above. There was a drastic 
drop in the imports of crude oil for refining 
and re-export, such imports during January, 
1936, amounted to but 27,000 bbl. as compared 
with 211,000 bbl. imported during December 
of 1935. During January, 1936, the net im- 
ports for domestic use of 78,000 bbl. per day 
were accordingly 28 percent under the former 
federal recommendation of 108,400 per day, 
which was effective under N.R.A. 

Exports of crude petroleum and all its prod- 
ucts during January, 1936, decreased appreci- 
ably for the second consecutive month (drop- 
ping 12.46 percent below the daily rate of the 
preceding month), amounting to 10,162,000 
bbl. (327,000 bbl. per day) as compared with 
11,610,000 bbl. (374,500 bbl. per day) which 
were exported during December of 1935, thus 
declining to the average level of 1934, which 
was some 100,000 bbl. per day below the ex- 
ports during the second half of 1935. How- 
ever, the exports of petroleum products from 
the United States are usually small during the 
first two months of the year, and April or May 
exports will be more indicative of the rate 
which can be anticipated during the balance of 
1936. The January, 1936, total exports were 
15.75 percent above the shipments in January 
of 1935 when 8,780,000 bbl. (283,000 bbl. per 
day) were exported. Exports of crude oil from 
the United States during January of 1936 de- 
clined sharply to 3,067,000 bbl. (98,000 bbl. per 
day) as compared with 4,098,000 bbl. (132,000 
bbl. per day) shipped in December of 1935, a 
drop of 25.2 percent; in January of 1935, 
2,369,000 bbl. (76,300 bbl. per day) of crude oil 


*U.S. dollar at 41 percent discount. 
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The pride of an entire nation in the great new super liner QUEEN MARY is reflected 
in the eagerness of British companies to identify themselves with some phase of her 
equipment or operation. 


The accompanying illustration, supplied by Shell, shows two 


of the company’s tank cars delivering lubricating oil for the ship’s turbo generators 
which are of sufficient power to provide all the electricity needed for a city of 150,000 
inhabitants. 


were exported. Taerefore, in January of 1936 
crude oil exports constituted 30.2 percent of 
the total exports of all petroleum products. 

For the whole year of 1935 the gross value 
of exports of crude petroleum and of all its 
products amounted to $249,103,626, as com- 
pared with the gross value of all petroleum 
imports of $37,345,839, leaving, therefore, a 
large favorable balance of $211,757,787. 
Gasoline and natural gasoline led in the value 
of exports in 1935, its exports being valued in 
that year at $67,051,318; followed by lubricat- 
ing oil and greases valued at $66,380,260; 
followed by crude oil valued at $61,176,235; 
by fuel or bunker oil for vessels in foreign 
trade (not included in the domestic exports) 
valued at $29,924,908; by gas and fuel oil 
valued at $17,483,804; by kerosene valued at 
$15,148,753; and by residual fuel oil valued 
at $9,532,695. Of the fuel or bunker oil used 
in vessels in foreign trade, American vessels 
used 17,106,206 bbl. valued at $16,325,317, 
while vessels of other countries used 13,197,525 
bbl. valued at $13,599,591. The above import 
figures include imports in bonds, and after 
such imports, valued at $12,497,672, are 
excluded, the net favorable balance for the 
United States is $224,255,459. 


Crude Production 

Crvpe oil and natural gasoline production 
during February of 1936 continued at the high 
rate of about 2,940,000 bbl. per day, this figure 


including between 20,000 and 30,000 bbl. of 
hot oil production in Texas and Louisiana oil 
fields. The February, 1936, crude oil and 
natural gasoline production was 231,000 bbl. 
per day above the production in February of 
1935, an increase of 8.52 percent. The largest 
proportion of the overproduction was derived 
from California, which exceeded its quota by 
1,775,000 bbl. or by 11.53 percent, this being 
a vast improvement as compared with the fig- 
ures of the preceding month when the quota in 
California was exceeded by 5,020,000 bbl. or 
31.38 percent. In February, Louisiana oil 
fields overproduced 1,578,000 bbl. or 37.1 per- 
cent, this overproduction being above the 
quota set by the Bureau of Mines, though it 
was reasonably well within the state allowable 
and, therefore, not subject to the operation of 
the Connally hot oil law. The state of Texas 
made a remarkable record during February, 
overproducing but 106.000 bbl. or 0.34 per- 


cent. Likewise, small overproduction was 
recorded in Oklahoma and Kansas, which 
exceeded their respective quotas by only 


717,000 bbl. and 57,000 bbl. 

Crude oil runs to stills during February, 
1936, averaged about 2,820,000 bbl. per day, 
or 53,000 bbl., above the runs to stills during 


the preceding month when 2,767,000 bbl. 
were processed per day. Total stocks of 
petroleum products declined 365,000 bbl. 


during January, 1936, to a total of 541,335,000 
bbl. indicating minimal daily gross withdraw- 
als of 11,800 bbl. 
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Motor Fuel Demand 


Enpicatep domestic demand for motor fuel 
during January, 1936, averaged 1,050,000 bbl. 
per day, 3.49 percent below the average during 
the preceding month, when 1,088,000 bbl. were 
consumed per day; the domestic demand dur- 
ing January, 1936, was 145,000 bbl. above the 
domestic motor fuel consumption in January, 
1935, an increase of 16.0 percent; and 89,000 
bbl. per day above the domestic motor fuel 
consumption in January of 1934, an increase 
of 9.25 percent. 

During January, 1936, 83,000 bbl. of motor 
fuel per day were exported from the United 
States, 20.93 percent below the motor fuel ship- 
ments of the preceding month; 20.30 percent 
above motor fuel exports in January of 1935, 
and 32.55 percent above motor fuel exports in 
January of 1934. 

On February 1, 1936, motor fuel stocks at 
the refineries, plants, terminals and in transit, 
inclusive of natural gasoline, amounted to 
62,613,000 bbl., an addition to storage of 
8,268,000 bbl. as compared with stocks on 
hand January 1, 1936, indicating that during 
January motor fuel supply exceeded demand 
by 266,800,000 bbl. per day. 


Business Steady 


Tue New York Times weekly business in- 
dex reached a high point of 96.7 at the close of 
December and during the first half of January, 
but dropped to around 95 during the second 
half of January, continuing at that level 
throughout February and the first half of 
March, the decline being in part influenced by 
severe weather conditions and floods in the 
United States. The New York Times index 
stood at 95.4 for the week ending March 14, 
1936; at 86.5 on March 1, 1935; at 84 on 
March 1, 1934; at 6214 on March 1, 1933; at 
72 on March 1, 1932; and at 88 on March 1, 
1931, thus indicating that the present improve- 
ment in general business conditions suggests 
definitely the passing of the worst phase of 
the depression, and also suggests continuation 
of the present firm trend without much varia- 
tion during the next few months. 


Oil Field Developments 
Texas 


I Titus County of northeast Texas, about 
50 miles due north from the north end of the 
East Texas field, Peveto, Housh and Thomp- 
son No. 1 Carr in the M. V. Delgado survey, 
114 miles east from Talco, tested up to 600 bbl. 
of 27 gravity crude oil initially per day on 
pump from the Paluxy sand of Upper Trinity, 
Lower Cretaceous, at a depth from 4,200 to 
4,208 ft. The bringing in of this important 
wildcat precipitated an extremely active and 
promising leasing campaign that extended for 
a distance of some 200 miles from Mexia- 
Powell district to the Arkansas state line, 
through Kaufman, Hunt, Hopkins, Franklin, 
Titus, Morris, Bowie and Cass Counties. This 
territory has been tested in the past by several 


in northeast Texas, but six penetrated either 
the Paluxy sand or the underlying Glenrose 
oélitic limestone section. The discovery of 
large flowing production in the Glenrose in 
Rodessa field attracted new attention to north- 
east Texas, but it was not until the Peveto et al 
No. 1 Carr actually showed commercial pro- 
duction that the whole country became im- 
mediately active and swamped with geologists, 
geophysical crews, lease brokers, scouts, etc. 
It is indeed doubtful if within the next few 
months any acreage within miles of the Fault 
Zone will remain unleased. Humble Oil and 
Refining Company has done most of the ex- 
ploration work in the area for several years 
past and is the largest lease holder along this 
section of the Fault Zone. The principal 
interest in the area remains in the probable 
Glenrose flush production, similar to Rodessa, 
though the present Paluxy production appar- 
ently represents a new oil reserve of some 
magnitude. 

Humble Oil and Refining Company started 
three wells near the Talco discovery and its 
No. 1 King and Hughes extended the Paluxy 
sand production 214 miles due southwest from 
the discovery by flowing naturally at the rate 
of about 500 bbl. per day from 4,191 ft. 
Same Company’s No. 1 Groves, located 11% 
miles due east from the discovery test, missed 
the oil zone in the Paluxy sand altogether, 
however, and at this writing is being carried 
to the Glenrose, drilling at 4,350 ft. 


Louisiana 


Tue Rodessa field, in northwest Louisiana 
and northeast Texas, was defined on its north- 
east side by the Lion Oil Refining Company’s 
No. 1 Wynn in section 9, T. 23 N., R. 15 W., 
which tested salt water at a total depth of 
6,157 ft. in the Odlitic limestone (Young zone). 
Tota! number of producing wells in the Rodessa 
field reached 120 at the end of March, of which 
four were in Cass County, Texas, while some 
40 operations are currently active in the field. 
With current allowable of 400 bbl. per well per 
day the total production from the field is ap- 
proaching 50,000 bbl. per day. The present 
area proven for production is about 5,000 
acres, and calculating on the basis of an aver- 
age recovery per acre of 20,000 bbl., the indi- 
cated reserve is some 100,000,000 bbl. Some 
overproduction was reported in the Rodessa 
field above the state allowable, but the poor 
quality of the straight-run gasoline from the 
Rodessa crude oil, which tests but 40 octane, 
makes it very difficult for the operators to 
dispose of such excess production since only 


refineries with most modern cracking equip- 
ment can use this crude oil. By comparison, 
the straight-run gasoline from the East Texas 
field tests 57 octane, thus making it apparent 
that there is no danger of small bootleg plants 
refining Rodessa crude oil, since such straight- 
run gasoline would not be at all adaptable, 
regardless of price discounts, to the modern 
high compression automobile motors. 

Independent Exploration Company scored 
another reflection seismograph discovery when 
Superior Oil Company and Woodley Oil 
Company No. 1 Bradley in section 51, T. 7 S., 
R. 1 E. on the Bayou Mallet prospect of Acadia 
Parish was brought in for 1,200 bbl. initially 
per day through '4-inch choke from 6,385 to 
6,389 ft., with a total depth of 7,900 ft. 
Schlumberger surveys were made in the well 
prior to the completion. Additional develop- 
ment will be necessary in Bayou Mallet before 
its economic importance is fully determined, 
because in this section of Louisiana producing 
sand thicknesses are usually very thin and con- 
ducive to large recoveries per acre, though 
large areal extent may compensate for thin 
sand body. 


Oklahoma 


Tue comeback of the Oklahoma City field 
continued during February and March with 
several additional large completions on the 
north end of the field. At this time there are 
13 producing wells in this extension, which 
currently produce about 25 percent of the Ok- 
lahoma City’s total production, and some 50 
locations are active. At the close of March 
Oklahoma City voted to add about 800 acres 
to the drilling zone of the field, and this exten- 
sion presages further extension of some 600 
acres on lands owned by the state and also on 
other tracts within the city. These total 
extensions probably will result eventually in 
the drilling of some 250 to 300 wells, doubling 
the present Wilcox sand productive area of the 
field and greatly increasing its cumulative 
recovery. British-American Oil Producing 
Company and the Phillips Petroleum Com- 
pany will benefit most from the Oklahoma City 
north extension, as they hold the best looking 
acreage in that area. 

The Billings field, in Noble County, wit- 
nessed in February an important discovery of 
deeper production when Phillips Petroleum 
Company and Shell Petroleum Corporation’s 
No. 1 McCaughtry in section 21, T. 23 N., R. 
2 W., on the southwest edge of the field, was 
completed for 17,500 bbl. initially of 42 gravity 
crude oil from a total depth of 4,258 ft. in the 


Effect of Bureau of Mines Recommendations in Principal Oil Producing States 


February, 1936 


Percent of 

Total Total U. S. 

Production Production 
bbl. 


March 1936 


Bureau 
Bureau of Mines Daily Average Pro- 
of Mines Over- Daily duction Week Ending 


Quota production Quota March 7 March 14 
bbl. bbl. bbl. bbl. bbl. 
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hundred wells drilled to the Woodbine sand Texas...... 


: 31,056,000 38.6 30,950,000 106,500 1,104,000 1,116,500 1,116,000 
along the faults of the major Balcones Fault California. .... 17,155,000 21.3 15,380,000 1,775,000 538,800 569,000 566,000 
Oklahoma 14,757,000 18.3 14,040,000 717,000 506,300 473,000 515,000 

Zone, and hence both the surface and subsur- oe . 
. f th “wang 1 Louisiana. 5,608,000 7.0 4,090,000 1,518,000 151.400 191,000 193,000 
face structure of the area has been generally Kansas................. 4,047,000 5.0 3,990,000 57,000 142,000 141,000 141,000 
known. Ofallthe Woodbine sand wellsdrilled Total United States 80,458,000 100.0 76,800,000 3.658.000 2,738,900 2,773,000 2,817,000 
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Wilcox sand of Simpson series. The Billings 
field is located on a truncated pre-Pennsyl- 
vanian anticline with the Arbuckle limestone 
directly underlying the Pennsylvanian forma- 
tions, and the earlier deep wells tested semi- 
successfully the best part of the structure 
without finding large production and usually 
encountering salt water together with the oil. 
The new deep discovery is the result of the 
exploration of the flanks of the Billings struc- 
ture, which was conducted in the hope, now 
justified, of finding the truncated Simpson 
series above the water level in its sands. It is 
not anticipated that the new discovery will 
cover a large area, the producing section of the 
Wilcox sand probably being very narrow and 
irregular in its extent, and therefore the Bill- 
ings field will continue to be of but local inter- 
est and value. Of greater importance is the 
attention called by the new discovery to the 
old Garber pool, a much larger structural fea- 
ture, where similar truncation of Ordovician 
sediments has been known for years and where 
new exploration of the flanks of the field will 
be undoubtedly actively undertaken with an 
excellent chance of discovery, though the 
search may be long and expensive. 

In the Lovell field in Logan County, the 
Stanolind Oil and Eason Oil Companies’ No. 
1 Gragg-Bird in section 20, T. 18 N., R. 4 W. 
opened an important west extension in the 
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deeper Simpson series, with the well producing 
1,500 bbl. per day of 60 gravity crude oil from 
a total depth of 6,145 ft. The discovery is 
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Gulf Export Prices for Major Oil Products 


credited to the detailed seismograph work by 
the Geophysical Research Corporation (Amer- 
ada). BASIL B. ZAVOICO 


British Imports Decline 
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Industry. 


Petroleum Geology 


Hoskins Mounp SALT DoME, BRAZORIA 
County, Texas.—Archer H. Marx, in BULL. 
AM. ASSOC. PETROLEUM GEOLOGISTS, vol. 20 
(1936), No. 2, pp. 155-178. 


Hoskins Mound is a typical Gulf Coast salt 
domesituated in southeastern Brazoria County, 
Texas. It has a low topographic mound, 
roughly circular in outline and characteristic 
of the intrusion of a salt plug into the overlying 
Tertiary and later formations found in this 
region. The salt is capped by anhydrite and 
limestone, with commercial deposits of sulphur 
occurring in the limestone on the flanks of the 
dome. Drilling has well outlined the cap rock 
which underlies between 400 and 500 acres of 
the dome area. The sulphur is secondary and 
later than the anhydrite and limestone. 

Since 1923, sulphur mining has been carried 
on by the method known as the Frasch process, 
in which superheated water is pumped into the 
formations and melts the sulphur. The sul- 
phur collects at the bottom of the well and is 
brought to the surface by means of an air lift. 
To date, more than 4,000,000 long tons of 
sulphur have been produced from Hoskins 
Mound. 

Between 1905 and 1915, approximately 
500,000 bbl. of oil were produced from sands 
and sandstones immediately above the cap. 
Only a few off-dome tests have been drilled, 
and consequently very little information is 
available in regard to the oil possibilities of the 
lateral beds abutting the dome. 


MiioceNE STRATIGRAPHY AND PALEONTOL- 
OGY OF PALOS VERDES HILLS, CALIF.—W. P. 
Woodring, M. N. Bramlette and R. M. Klein- 
pell, in BULL. AM. ASSOC. PETROLEUM GEOLO- 
GISTS, vol. 20 (1936), No. 2, pp. 125-149. 

The Miocene of the Palos Verdes Hills 
embrace a thickness of about 2,500 ft. of rocks 
here designated as Monterey shale, and the 
base is not exposed in the region where the old- 
est beds crop out. Five main lithologic units 
are recognized, consisting, in ascending order, 
principally of silty shale, porcelaneous and 
cherty shale, phosphatic shale, diatomite, and 
radiolarian mudstone. Three local members 
are named and mapped, the lowest one of 
which includes three of the main lithologic 
units and also two named tuff beds. Fora- 
minifera are found in all the main units and are 
assigned to nine faunal zones indicating a time 
range extending from early Middle Miocene 
to the top of the Upper Miocene, as these 
terms are generally used in Coast Range 
chronology. These beds overlap northward 
onto a schist basement of Franciscan (?) rocks, 
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and this northward overlap apparently con- 
tinues to the Torrance and Playa del Rey oil 
fields in the southern part of the adjoining 
Los Angeles Basin. Mollusks from detrital 
rocks at the base of the overlapping beds on 
the north slope of the hills represent a fauna 
that in many respects is a new one for the 
Coast Ranges, as it includes a number of 
tropical genera not heretofore recorded there. 


APPLICATIONS OF AERIAL PHOTOGRAPHY.— 
Dennis S. Sneiger, in OIL WEEKLY, vol. 80 
(1936), No. 8, pp. 19-21. 


The oil and gas industries have found aerial 
photography of great use in solving vital 
problems. Its principal value lies in the sav- 
ing of time and expense in obtaining prelim- 
inary information for geological and geo- 
physical investigations, and in pipeline surveys. 
An aerial map is often invaluable to the 
geologist, as it is likely to be far more accurate 
than any ordinary topographic map; besides 
showing topographic details, the aerial photo- 
graph discloses outcrops, faults, contact 
swings, and other indications of geological 
structure that can be ascertained only by days 
or months of patient field work. This saving 
of time is of great monetary importance in 
opening and leasing a new field. Inthe matter 
of leasing the aerial photograph discloses the 
position of a property with indisputable accu- 
racy, which cannot be said of ordinary county 
maps in many parts of the country. Another 
obvious application of aerial photography is in 
selection of the most practicable routes for 
pipelines. 


@.assiryinc Ort SAND CorEs.—James H. 
Gardner, in OIL AND GAS JOUR., vol. 34 (1936), 
No. 38, p. 15. 

Attention is called to the existence of two 
distinct types of saturation in an oil sand. 
Every sand has a certain amount of pore space 
in which a certain amount of oil will be held 
by capillary attraction, or, as the physical 
chemists say, by adsorption. When the sand 
contains just enough oi to satisfy the adsorb- 
ing or capillary property the core will not drip 
oil, nor will the well be free flowing. It is only 
when there is more than enough oil to “‘ wet”’ 
the sand grains that a free flow of oil will be 
obtained; such a sand is said to be “‘super- 
saturated.” Thedifference betweenthe“free”’ 
and the ‘‘adsorbed”’ oil represents the ordinary 
recovery of the well. In other words, an oil- 
saturated core does not make an oil well; it is 
the supersaturated oil sand that produces oil. 
It is important for the geologist, the driller and 
the layman to carry this distinction in mind. 


It is also a fact that a sand may be saturated 
(in the above sense) and the rest of the pore 
space may be filled (or supersaturated) with 
gas or salt water. This requires that cores be 
classified in accordance with some such scheme 
as the following: 


Sand Sand 
Saturation Super-saturation Test Results 
— Oil well 
ee Oil and gas Oil and gas well 
Pe assaned Gas Gas well (with distillate) 
Oil. .... Salt water Salt water well (show oil) 
ere Oiland salt water Oil and salt water well 
Gas .... Gas Gas well 


Salt water Gas Gas well (with salt water) 


Water..... Water Water well 

ae None Dry; show oil 
Gas.......None Dry; show gas 

None .. None Dry; thief-sand, if porous 


Where salt water is present in a sand it is 
often very difficult of detection in a core sam- 
ple. While the core is being cut, the fresh 
water (with mud) that fills the hole is under 
hydrostatic pressure greater than the salt- 
water pressure in the sand; this means a hold- 
ing back of the salt water and a thorough 
washing out of the sand core by fresh water. 
It is thus laundered of its salt-water content 
just as may be the case of the laundering out of 
oil supersaturation. So before an actual well 
test is made it is hard to know what the super- 
saturation factor really is. The best of ex- 
perienced heads and the best of laboratory 
experts are apt to be fooled occasionally on this 
problem. 


Drilling 


Pua Power Rotary Ric.—W. C. Lane, 
in OIL WEEKLY, vol. 80 (1936), No. 10, pp. 
26-28. 

A drilling company in Kansas is using a light 
rotary drilling rig which differs from other 
Diesel driven rigs in that the drawworks is 
driven by electricity and the slush pumps 
directly from the engines. Energy for both 
drives is obtained from a common line shaft 
coupled to two engines. 

The object of using two systems of trans- 
mission is to take advantage of the unexcelled 
flexibility of the speed and torque control 
inherent in a variable voltage direct-current 
drive for operating the drawworks and of the 
high efficiency of the direct-belted drive for 
operating the pumps. The direct mechanical- 
drive eliminates the losses in a pump motor, 
the losses in the generators due to the produc- 
tion of the energy used by such a motor and 
the losses in the drive incident to transmitting 
the additional energy. Hoisting work is done 
with the power of the two engines compounded 
through the medium of the generator and the 
drawworks motor. 


P’RoGREss IN STEAM DRILLING EQUIPMENT. 
—V. Weaver Smith, in OIL AND GAS JOUR., vol. 
34 (1936), No. 39, pp. 29-36. 

In the opinion of the author, steam is the 
ideal power medium for oil well drilling; no 
other medium provides the same flexibility of 
operation. But, at the same time, a steam rig 
may be operating very uneconomically. 
Within the past few years some oil companies 
and equipment manufacturers have been 
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awakening to the advantages of superheated 
steam, especially with deep well drilling. 
Lately the A.S M.E. have conducted exhaus- 
tive tests on drilling in Oklahoma City and in 
the Humble field. 

The tests in the Humble field are particu- 
larly interesting because they show the decided 
advantage of high degree superheated steam 
over saturated steam. This test shows a 
decrease of 11.5 percent in water required and 
14.3 percent in fuel required. This does not 
tell the whole story, however, since no restraint 
was put on the mud pump or engine and it was 
found that with the savings of fuel there was 
also an increase of 16.3 percent more work 
done resulting in an actual saving of 23.9 
percent in water and 26.3 percent in fuel. 

A test at Chandler, Okla., shows marked 
improvement can be obtained when better feed 
water heaters, engine driven power pumps and 
improved drilling engines are used in conjunc- 
tion with a moderate degree of superheat and 
insulation of boiler and steam lines. 


Lost CIRCULATION IN Rotary HOLEs.— 
W. A. Sawdon, in PETROL. ENG., vol. 7 (1936), 
No. 5, pp. 27-30. 

Although lost circulation in wells may be 
due to an infinite variety of conditions peculiar 
to individual formations, the problem has been 
considerably illuminated by experience in 
recent years. The method of dealing with 
thirsty formations may involve a series of 
treatments. When it is noted that circulation 
is being lost and the actual subsurface condi- 
tions are unknown, the first step is to thicken 
up the mud to a high colloidal degree. If this 
does not regain circulation, cottonseed hulls, 
beet pulp or some similar material that will 
swell in water may be introduced. When this 
fails it is considered that the core calls for gel- 
cement. This is a mixture of cement and 
bentonite. The function of the bentonite, 
which has no detrimental effect upon the 
cement when used in proper proportions (4 
sacks bentonite to 100 sacks cement), is to 
make a stiff jelly that will hold the cement 
until it sets. 

Other means of killing off thirsty formations 
lie in the use of chemicals. For instance, when 
a solution of sodium silicate is introduced into 
the well, followed by a solution of aluminum 
sulphate, the two react to form a stiff colloidal 
jelly that forms an impervious plaster on 
porous surfaces. The application of such 
chemical means should be done under com- 
petent supervision. 


Oil Well Operation 


Procress IN ACID-TREATING WELLS.— 
J. C. Albright, in PETROL. ENG., vol. 7 (1936), 
No. 4, pp. 47-51. 

This article gives a summary of the great 
strides that have been made in treating oil 
wells with acid. First introduced about 
three years ago, the practice has been extended 
to nearly all the states and to other countries 
where oil is found in limestone rock, and most 
of the treated wells have shown substantial in- 
creases in production. There are now in 
existence numerous companies specializing in 
the acid treatment of wells, and many of the 
larger oil companies have organized special 


staffs of their own for the purpose. The 
subject is indeed one calling for specialization, 
because of the variability and complexity of 
the conditions to be dealt with in individual 
wells. 

Formerly, acid treatment of wells was de- 
ferred until production showed signs of falling 
off. The present tendency is to give the wells 
a treatment immediately following drilling-in. 
This is for the purpose of opening up the 
tighter formations so that the entire formation 
can be drained uniformly while the formation 
pressure is still high. Otherwise it may be 
found that many wells will produce the bulk 
of their oil from the more open portions of the 
zone, thus causing the formation pressure to 
be lowered to a point where the tighter zones 
can not be produced successfully. In other 
words, acid treatment in the very early history 
of the well may lead to a greater ultimate 
recovery. 

In the early days of acidizing oil wells, the 
acid was permitted to travel largely as it 
would, which was downward, outward, and 
always through the path of least resistance. 
This method did not always produce satisfac- 
tory results because the water zone was just 
as apt to be opened as the oil-producing forma- 
tion, causing the well to make more water 
than oil. To overcome this difficulty bottom- 
hole ‘‘blankets”’ were developed to provide an 
effective seal to the lower part of the hole, 
preventing acid from traveling in that direc- 
tion. Treating wells with blankets is perhaps 
the forerunner of directional-treating of oil 
wells. The development of blankets gave the 
treating companies an opportunity to control 
the flow of chemicals by preventing it from 
flowing downward. 

The blankets are acid-proof materials, 
heavier than the treating acid, and do not 
permit the penetration of acid below the point 
where they are laid down. Some of the 
blankets are made of a 40-deg. Baumé solution 
of calcium chloride, which can be removed 
from the hole after the treating has been 
completed. It may, however, be composed 
of any other chemically inert substance heavy 
enough to settle to the bottom of the hole and 
remain in place while the treatment is being 
carried on. 

Further progress is being made in the devel- 
opment of pumping units adapted to the 
process, in the development of inhibitors to 
protect the casing, etc., and in the technique 
of plugging back and perforating the several 
strings of casing in order to treat upper zones. 


Water FLoopinc or O11 SANDs.—Chas. 
B. McClintock, in OIL & GAS JOUR., vol. 34 
(1936), No. 37, pp. 56-57. 

At the present time the largest amount of 
experience in flooding oil sands has been ob- 
tained in the Bradford field of Pennsylvania, 
where natural conditions are exceptionally 
favorable for the practice. Formerly, oil 
sands in this field were flooded simply by 
allowing the ground water to enter, but in- 
ability to control movement of the water by 
this method has led to the development of 
various types of “‘pattern drilling’, of which 
there are six systems, as follows: circular flood, 
line flood, four spot, five spot, seven spot and 
nine spot. The systems generally used in the 
Bradford field are the five spot and the seven 
spot; the former represents four water-intake 
wells in the form of a square with a producing 
well in the center of the square. This type is 
more readily adaptable to property lines than 
the seven spot system, in which six intake 








wells are arranged in the form of a hexagon; 
however, more water per unit of time can be 
introduced into the sand by using the seven 
spot system. In any system the flooding may 
be “natural”, which means flooding by ordi- 
nary hydrostatic pressure, or ‘‘artificial”, if 
extra pressure is applied at the intake wells by 
means of a force pump; the artificial method 
reduces the time required to “‘water out” a 
given area, and the general recovery is in- 
creased. If sufficient pressure is applied to the 
intake wells the producing well may be caused 
to flow. ‘“‘Delayed drilling’? has met with 
success on certain properties; this method is to 
drill the intake wells first and saturate these 
wells with water before drilling the producer. 

Any system of flooding must of necessity be 
based on a thorough knowledge of the under- 
ground conditions obtained by careful study of 
cored sections. 


SEALING OFF SALT WATER FROM OIL- 
BEARING FORMATIONS.—L. G. E. Bignell, in 
OIL & GAS JOUR., vol. 34 (1936), No. 37, pp. 
59-60. 

Bottom water has been successfully shut out 
of a producing well by the use of a patented 
solution, evidently containing sodium silicate, 
which forms a precipitate with the calcium and 
magnesium compounds in the salt water, thus 
sealing the pores of the sand against the water 
and obviating ‘‘water coning’”’. The method 
is to place about 100 gal. of the solution in the 
bottom of the well to about the height of the 
water cone, and then about 500 gal. of oil, 
which is used to force the solution out into the 
sand. 

Water may also reach the bottom of the well 
from overlying horizons, due to imperfect 
sealing. For such cases, methods have been 
developed wherein the casing may be per- 
forated and cement injected to shut off the 
offending horizon. 


ComBinaTion Gas LirT AND PUMPING 
PRACTICE.—J. C. Albright, in OIL WEEKLY, 
vol. 80 (1935), No. 5, pp. 37-39. 

When the fluid level in many wells in the 
Oklahoma City field had declined to a point 
such that potentials were much lower under 
regulation lifting methods, several companies 
began to look for a method of producing oil 
from the highly permeable Wilcox sand that 
would permit obtaining the allowable in a 
minimum amount of time and which at the 
same time would establish a high potential 
flow. It was found that a combination of 
pumping and gas-lift would give most of the 
desired factors. 

This method consists of using large capacity, 
bottom-hole, electrically-driven centrifugal 
pumps equipped with low-horsepower motors 
for lifting the oil readily to a height of ap- 
proximately 1,000 ft. and then depending on 
gas lift for carrying the fluid the remaining 
approximately 5,000 ft. The hook-up is 
comprised of a regulation type bottom-hole, 
submerged, electric pump set in the bottom of 
a string of two-inch upset tubing that is 
perforated or slotted at the proper height 
(usually around 1,000 ft.). The tubing is 
packed off beneath the perforations. 

The pump lifts the oil readily to this height, 
which varies according to well conditions, 
then gas lift begins to function and brings the 
oil to the surface through the casing. 

Wells that ordinarily would not produce in 
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excess of 500 to 750 bbl. per day under ideal 
conditions, showed potentials running as high 
as 6,000 bbl. daily under this combination 
pumping and gas-lift practice. The method 
not only allows the operator to obtain the 
well’s allocated production in a minimum 
amount of elapsed time, but when the com- 
pany is in a position to compress the gas to the 
required lifting pressure, results in a lifting 
cost comparable to straight gas-lift practice or 
to straight bottom-hole electric pumping with 
centrifugal submerged units. 


Natural Gas 


NaTuRAL GASOLINE.—G. R. Hopkins and 
E. M. Seeley, in MINERALS YEARBOOK, 1935, 
pp. 21-30. : 

The salient statistics for natural gasoline in 
the United States, as gathered by the United 
States Bureau of Mines for the years 1924 and 
1931-34 are condensed in the following table: 


vapor phases by two or more equilibrium 
flashes at consecutively lower pressures. 

The development of stage separation has 
proved to be advantageous to the natural 
gasoline manufacturer in that (1) the invest- 
ment in field lines and compressor equipment 
has been materially reduced as the result of 
the retention of back pressure on the field 
separators; (2) the use of gas-lift has resulted in 
the production of more natural gasoline per 
barrel of crude oil due to the stripping action 
of the gas on the crude oil itself; (3) the holding 
of back pressure on the separators has caused a 
marked decrease in the entrainment of oil mist 
into the gas-gathering lines going to the natural 
gasoline plants. 

The disadvantages of stage separation for 
the natural gasoline manufacturer are as 
follows: (1) The gasoline plant must install 
high-pressure and low-pressure gathering sys- 
tems in order to process the gas production 
from both the high-and low-pressure separators. 
Although the gas volumes from the low- 
pressure separators are usually so small that 
it is not economical to process them in a low- 
pressure gas-gathering system, it is well to 
remember that the gas from these low-pressure 
separators is much richer than the gas coming 


Salient Statistics for Natural Gasoline in the U.S., 1924 and 1931-34 








Pipelines 


MiacuHINE FOR COATING PIPE WITH CON- 
CRETE.—Sterling C. Lines, in PIPE LINE NEWS, 
vol. 8 (1936), No. 3, pp. 5-6. 

A machine has been invented by which pipe 
from 4 to 14 inches in diameter has been coated 
with cement in layers from 5 to 1% inches 
thick at a cost of about five cents per lineal 
foot. This may be of some importance be- 
cause records of the A.P.I. and A.G.A. 
studies to date indicate clearly that concrete is 
a worthy material for pipe protection. 


@xyGEN REQUIREMENT DETERMINES 
CHOICE OF FUEL IN STEEL CUTTING.—Geo. V. 
Slottman, in OIL & GAS JOUR., vol. 34 (1936), 
No. 37, pp. 52-54. 

During the past year there has been a 
tendency to cast doubt on the value of acety- 
lene as a heating gas for steel cutting. Claims 
have been made that by using fuel gases (such 
as city gas or oil field gas), considerable savings 
(as much as 20 percent) can be made in oxygen 
consumption, and that increased cutting 
speeds are realizable with city gas over corre- 
sponding acetylene practice. To test this alle- 
gation a series of investigations has been made, 
the outcome of which is that, per unit of heat 
developed, oxy-acetylene flames preheat steel 
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1924 1931 1932 1933 1934 faster than any commercially available fuel 
Number of plants operating. ...............20..000eee00e: 1,096 937 830 779 7 gas, and that per unit of heat developed, 
Production: acetylene requires the least amount of oxygen. 
By States: = Note:—The same conclusion has been 
California p ob svat Able ae Ban millions of gallons. . 233 peed ss2 496 506 reached in other recent thermochemical re- 
ND ciliata Welsh in oh th rec ects Wied tn tease does ean a ee ee 187 437 ssi 363 463 search. However, this need not deter oil field 
DS s/cne< Shwe dev ancastheeeerersatewnd do 301 455 379 360 355 . 
IN So ss Seca cinetnmnnuseedad do.... 62 53 44 40 42 #=men, having plenty of compressed natural gas 
Louisiana. . . schiatpawadeieiasns oii do... 48 58 46 37 41 at their disposal, from doing light jobs without 
No os as csv oieuaiama dana Weta do... 103 159 132 120 124 acetylene.—Ed. 
934 1,832 1,524 1,420 1,535 
By types of process: 
CRITE PINOOEDs 6 06.0.0.6s crcccccesesccovees do 258 212 182 161 148 
Absorption and combination processes € koe ae: 672 1,609 1,333 1,251 1,380 
Charcoal — : ee SO eee se 4 il 9 8 7 
934 1,832 1,524 1,420 1,535 
Stocks at natural-gasoline plants at end of year ....do.... (1) 27 19 { ‘ = 36 Pet roleum Refining 
Value: : PHospHOROUS PENTOXIDE AS A REFINING 
pe millions of dollars. . 82 64 49 54 61 AGENT FOR GASOLINE.—Boris W. Malishev, in 
Average per gallon (at plant)................. cents. . 8.8 3.5 3.2 3.8 3.9 IND. ENG. CHEM., vol. 28 (1936), No. 2, pp. 
Average spot price, Oklahoma natural gasoline ...do.... 38.8 33.2 42.3 412.9 42.6 190-193. 
Natural gas treated...... ...millions of cubic feet.. 1,016,276 1,790,119 1,499,756 1,551,464 1,776,172 F . 
Average yield per thousand cubic feet............ gallons. . 0.92 1.02 1.02 0.92 86 Following up previous work, the author here 





1 Figures not available. 
2 For comparison with 1934. 


These figures bring out the fact that there 
has been a steady, if small, annual decrease in 
the number of plants operating in the four 
depression years. It also appears that in the 
last three years the compression process has 
been losing somewhat in favor of the absorp- 
tion and combination processes, and that the 
charcoal process does not seem to grow. The 
volume of gas treated has increased since 1932 
but of late the yield per 1,000 cu. ft. has de- 
creased, indicating that leaner gases are being 
worked. 


STAGE SEPARATION OF OIL-GAS MIXTURES. 
—R. L. Huntington, in REFINER, vol. 15 
(1936), No. 2, pp. 65-67. 

Stage separation is a process in which 
mixtures of crude oil and gas, flowing from 
producing wells, are separated into liquid and 


3 Grade A. 
4 Grade 26-70. 


from the high-stage separators; (2) Stage 
separation in itself does tend to decrease the 
amount of natural gasoline produced per 
barrel of crude oil, since the approach toward 
differential liberation of gas tends to hold a 
higher percentage of the natural gasoline 
constituents in the crude oil. 

The problem calls for more fundamental 
physical-chemical data from research labora- 
tories, showing the relationships between the 
crude oil gravity and gasoline content of the 
gas as a function of such variables as pressure, 
temperature, gas-oil ratio, and the number of 
separator stages used. 

It is difficult to predict what the future of 
stage separation will be, but the oil producer 
and the gasoline manufacturer should be 
ready to accept the fact that in so far as it is 
more economical to retain the natural gasoline 
in the crude oil than it is to manufacture these 
fractions into natural gasoline, stage separation 
will be adopted. 


describes two processes for refining gasoline by 
means of phosphorous pentoxide. One of 
these methods consists in treating gasoline 
with dispersions of phosphorous pentoxide in 
heavy viscous mineral oils; the other consists in 
treating gasoline with phosphorous pentoxide 
deposited on porous solid material. 

So far as is now known, the chemistry of the 
process is essentially an alkylation or con- 
densation. The objectionable chain and cyclic 
olefines and part of the sulfur compounds are 
thus removed. In these reactions the phos- 
phoric acid obviously acts as a catalyst. 

On a semi-commercial scale the first process 
is carried out as follows: a bath of heavy 
mineral oil, which may be an _ unrefined 
lubricating oil, is mixed with one or two per- 
cent of phosphorous pentoxide which is held in 
suspension by a small amount of lampblack, 
with a little cresol as a peptizing agent. The 
oil bath is heated to between 250 deg. and 
285 deg. C., and the gasoline to be treated is 
vaporized and injected into the oil, which is 
kept stirred. The gasoline vapors thus refined 
are dephlegmated, condensed, soda washed and 
doctor-treated. The process is continuous; 
the phosphorous pentoxide settles out con- 
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tinuously and is drawn off to prevent its 
coagulation, fresh pentoxide being added as 
make-up. The make-up required in continu- 
ous operation is between 0.1 and 0.25 percent 
of the weight of the injected gasoline. The 
properties of the treated gasoline are satis- 
factory; the octane number is raised 2 to 12 
points and the bromine number is considerably 
reduced. A vapor-phase cracked distillate 
which was high in unsaturated hydrocarbons 
and could not be refined with sulphuric acid on 
account of heavy losses and depreciation of its 
antiknock value, was readily refined with 
phosphorous pentoxide suspensions. 

The other method consists in depositing the 
phosphorous pentoxide on a porous, solid 
material, preferably coke, packed into a tower. 
The gasoline to be refined is pumped under 
pressures of 200 to 250 lb. per square inch 
through a heater, where its temperature is 
raised to 250-300 deg. C., after which it passes 
continuously into the tower. 

At present the market price of phosphorous 
pentoxide is about $400 per ton. This high 
price is due to the fact that the demand is 
small, so there is no special incentive to manu- 
facture it. But there is little doubt that if 
there were a larger demand the price could be 
greatly reduced. Even at $400 a ton, the cost 
of refining gasoline with this chemical should 
not—according to the author’s figure—exceed 
10 cents per bbl., including general overhead. 


SuLPHUR DIOXIDE AND SULPHURIC ACID 
FROM REFINERY ACID SLUDGE.—B. A. Stagner, 
in REFINER, vol. 15 (1936), No. 2, pp. 55-59. 

In a process developed by the Chemical 
Construction Company, sulphur dioxide is ex- 
pelled from the acid sludge obtained in refining 
petroleum products with sulphuric acid; the 
gaseous sulphur dioxide so obtained is then 
converted into fresh sulphuric acid by passing 
it with air over a suitable catalyst. 

In an apparatus for the commercial execu- 
tion of the process, the acid sludge is fed 
continuously into a rotating kiln and heated 
to about 540 deg. F. (282 deg. C.) in direct 
contact either with hot combustion gases from 
a separate furnace or with coke derived from 
the acid sludge, the coke having beefi ignited 
in a separate kiln and returned to the acid 
sludge kiln. Direct heating with coke is 
preferable because a rich sulphur dioxide gas 
is obtained that can be more easily purified 
than when the acid sludge is completely 
burned with air. About 95 percent of the 
total sulphur is recovered. 


SEPARATION OF SOLVENTS AND WATER IN 
REFINING LUBRICATING OILS.—Eugene R. 
Smoley and Wheaton W. Kraft, in TRANS. AM. 
INST. CHEM. ENG., vol. 31, No. 4; see also 
REFINER, vol. 15 (1936), No. 1, pp. 33-37. 

There has been rapid development in proc- 
esses employing solvents for the production of 
high quality lubricating oils from crude pe- 
troleum. These processes include solvent 
refining and solvent dewaxing. The solvents 
used commercially include acetone, aniline, 
benzol, chlorex (88’ dichloro diethyl ether), 
cresylic acid, carbon tetrachloride, ethylene 
dichloride, furfural, methyl-ethyl ketone, ni- 
trobenzene, phenol, propane, liquid sulphur 
dioxide and toluol. The characteristics of 
these solvents have been analyzed, and their 
effect on the choice of the process to be em- 
ployed for solvent-water separation in solvent 
refining and dewaxing plants has been indi- 
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cated. (Bibliography of solvent properties 
has been prepared.) Included in this paper 
are flow sheets of typical solvent refining and 
solvent dewaxing processes. The importance 
of separating solvent and water in these plants 
has been indicated. The various methods for 
separating water and solvent have been dis- 
cussed and a number of flow sheets illustrating 
these methods are included. In general, frac- 
tional distillation appears to be the most suit- 
able method because of its adaptability to sol- 
vent recovery systems and the familiarity of 
the refiner with this type of equipment. It is 
necessary to study each problem and then de- 
cide which process is most suitable. 


CompaRATIVE Cost OF OPERATING SHELL 
AND PIPE STILLS.—W. L. Nelson, in REFINER, 
vol. 15 (1936), No. 1, pp. 7-10. 

Probably more than half of the refineries 
operating in 1935 are using shell stills to proc- 
ess a part of their crude, but it is estimated 
that only about 33 percent of all petroleum 
distillation is carried out in shell stills; much of 
this percentage consists of the redistillation of 
pressure distillate, naphtha distillate, pressed 
distillate and bright-stock solution. 

Perhaps the most powerful influence for the 
continued use of shell stills is the lack of funds. 
This is a difficult position for a refiner to be in, 
as he must compete with refiners having mod- 
ernized plants. However, the author gives a 
cost analysis (under present market condi- 
tions) indicating that the cost of a well-kept 
shell still battery is not prohibitive, although 


of a large number of unsaturated hydrocarbons 
in acetic acid, it is reported that the indices of 
unsaturation are more accurately determined 
by this method than with the bromine method, 
because the sulphocyanogen is merely additive 
and gives rise to no substitution reactions. 
Hence this use of sulphocyanogen may form 
the basis of a useful analytical method. 

The addition reaction proceeds smoothly, 
and its velocity constant is easily calculated. 
All normal olefines have the same constant. 
The time of reaction between sulphocyanogen 
depends a good deal on the chemical configura- 
tion of the molecule; this affords a means of 
determining the position of the double bond 
and the purity of mixtures of unsaturates. 


Berects oF GASOLINE-TREATING METH- 
ops.—Charles Wirth, 3rd, and Geo. B. Mur- 
phy, in OIL AND GAS JOUR., vol. 34 (1936), No. 
38, pp. 28-29; 32 

The authors review the present status of 
gasoline-treating reagents and methods. In 
the first place, the object of treating gasolines 
is to remove foul odors, to improve color, and 
to obtain the greatest possible stability as 
regards gumming. 

Most of the objectionable odor of petroleum 
is contributed by hydrogen sulfid and mer- 
captans or thio-aleohols. The hydrogen sul- 
fid may be removed by a caustic soda treat- 
ment, and the mercaptans may be converted 
by the common lead plumbite process into 
the less objectionable disulfids. 

However, in thus dealing with the question 


Summary of Pipe Still and Shell Still Costs 


Inadequate fractionation 


Fuel 

Still operation 

Repairs maintenance 
Power . 
Depreciation obsolescence 


Loss due to shell still operation: 
Cents per barrel. . 
Dollars per year 


distinctly more expensive than in the case of a 
pipe still. The figures are given in the accom- 
panying table. 

These figures are for the distillation equip- 
ment alone, although it may be assumed that 
refiners operating shell stills are also operating 
other equipment that is obsolete. The author 
observes that even though a refiner might now 
make financial ends meet with a shell battery, 
it will be well to discard it before the next busi- 
ness depression, because new pipe still com- 
petition is appearing each year. 


Petroleum Chemistry 


AcTION OF SULPHOCYANOGEN ON UN- 
SATURATED HYDROCARBONS.—A. Krassilchik, 
in ANN. OFFICE COMBUST. LIQ., vol. 10 (1935), 
No. 5, pp. 923-987. 

As the result of experiments with solutions 


Cents per Barrel of Crude Oil 


Pipe Shell Shell 
Still Stull! Sullil 
0.0 07 17 
06 1.47 1.9 
0 88 12 1.47 
0.72 1.08 1.3 
0.50 1.56 24 
0.03 0.04 0.03 
0 82 071 1.55 
3.55 6.76 10.35 
3.21 7.80 

$35,100 $85,300 


of odor, the treatment leaves the gasoline with 
many undesirable properties. The presence 
of the disulfids (into which the mercaptans 
have been transformed) contributes materially 
to poor color stability, poor susceptibility to 
the effect of tetraethyl lead, poor susceptibility 
to gum inhibitors, and to an actual loss in 
octane number. In addition, the presence of 
free sulphur, of which an excess is normally 
required in order to insure complete conversion 
of the mercaptides into disulfids, also con- 
tributes to poor color stability and is a source 
of corrosion. 

The existence of these defects in the ordinary 
sweetening process shows a definite need for a 
more satisfactory method of sweetening. 
Sodium hypochlorite and calcium hypochlorite 
have been successfully used on a commercial 
scale as sweetening reagents; these reagents 
give very satisfactory results when used with 
straight run gasolines, but the authors consider 
them open to objection when applied to cracked 
gasolines. 

In the Brucite or magnesium hydroxide 
process the gasoline is passed through towers 
filled with the dry, granular reagents; this is 
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a convenient method, but it has only one 
advantage over the plumbite method: less of 
the naturally-occurring inhibitors in the 
gasoline is removed; hence the treated gasoline 
has a better gum stability, but the color 
stability and the octane number are apt to be 
deteriorated. Dry slaked lime may be used in 
the same manner as Brucite, with the same re- 
sults. The Cannon process, which makes use 
of a mixture of lead oxide, calcium hydroxide 
and fullers’ earth, is comparable with the 
Brucite process. 

Recently, certain processes using copper salt 
solutions have been used successfully on a 
commercial basis; the mechanism of the reac- 
tion is essentially the oxidation of the mercap- 
tans to disulfids, with the corresponding 
disadvantage. However, it is claimed for this 
process that it retains the naturally occurring 
inhibitors and avoids the loss of octane number 
normally encountered in plumbite sweetening. 

From this review it can be seen that a com- 
pletely satisfactory sweetening process is yet 
to be found. 


SoLVENT REFINING OF LUBRICATING OILS 
WITH NITROBENZENE: ANALYTICAL METHODS. 
—S. S. Kurtz, Jr. et al., in IND. ENG. CHEM., 
ANALYT. ED., vol. 8 (1936), No. 1, pp. 1-5. 

This paper describes the analytical methods 
which have been worked out in the laboratories 
of the Atlantic Refining Co., covering the de- 
velopment and equipment for the nitrobenzene 
process for solvent refining of lubricating oils. 
These methods are also useful in the control of 
commercial plants now using the process. 


EVALUATION OF MINERAL WAXES.—Sieg- 
mund Nitsche, in PETROLEUM, vol. 32 (1936), 
No. 3, pp. 19-22. 

Mineral waxes and the ozokerite and cere- 
sine fabricated therefrom are employed to a 
considerable extent by the wax using indus- 
tries, chiefly as ‘‘homogenizers”’ in paraffin 
mixtures. The functions of the mineral wax 
in such use is to prevent crystallization of the 
paraffin. The homogenizing property of a 
mineral wax is determined by mixing 5, 10, 15 
etc. percent of the wax with paraffin, dissolving 
the mixture in hot ligroin, cooling, exposing the 
resulting paste to the air in flat dishes, and 
observing the character of the solidified mate- 
rial. 


Petroleum Physies 


NNATURE OF THE OCTANE SCALE.—E. B. 
Evans, E. M. Dodds and F. H. Garner, in 
JOUR. INST. PETROLEUM TECHNOLOGISTS, vol. 
21 (1935), No. 146, pp. 1,000-1,012. 

The present tendency in connection with 
aviation fuels is to demand higher octane num- 
bers, and fuels have been supplied and tested 
experimentally with ratings of 100 octane and 
over. In view of this tendency, the question 
of extension of the octane scale beyond 100 be- 
comes of practical importance. To avoid 
difficulties inherent in the bouncing pin method 
in connection with the C.F.R. testing engine, 
a method has been devised by which the oc- 
currence and degree of knocking may be ob- 
tained directly from diagrams on a cathode- 
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ray indicator or a special pressure gauge in 
conjunction with a microphone. The inherent 
disadvantages of the bouncing pin may thus be 
avoided, together with the present unsatis- 
factory methods of obtaining standard knock 
intensity. The pressure scale also gives a con- 
venient method of extending knock-rating 
measurements to fuels of higher anti-knock 
value than iso-octane, and of determining 
octane numbers in the range 85-100 where 
difficulties are encountered with the C.F.R. 
motor method. 

The proposed method involves two separate 
operations: (1) determination of incipient 
knock either by ear or preferably by using a 
microphone or temperature plug; in the case of 
the C.F.R. engines this involves an adjustment 
of the compression ratio under standard condi- 
tions so that a constant, very slight degree of 
knock is obtained which is regarded as incipi- 
ent detonation; (2) determination of the pres- 
sure by a special pressure gauge fitted to the 
engine to record peak pressure. This gauge is 
on the lines of the C.F.R. pressure gauge, but is 
designed to withstand explosion pressure and 
has proven very satisfactory. From this data 
the octane number can be read off from a curve 
given. 

The method here given enables a compari- 
son of octane number scales on different en- 
gines to be obtained, so that even if the engine 
is changed, the octane number scale as ob- 
tained for the C.F.R. motor method can be 
retained as a standard scale of reference. 


BBALL AND BUCKET VISCOSIMETER.—E. S. 
L. Beale and P. Docksey, in JOUR. INST. 
PETROLEUM TECHNOLOGISTS, vol. 22 (1936), 
No. 147, pp. 42-48. 


The authors have devised a new form of 
viscosimeter that will measure the viscosity of 
liquids over a wide range of viscosities and 
temperatures, requiring only a small quantity 
of oil for its operation, and readily adaptable 
to semi-automatic recording. It can also be 
applied to the measurement of the consistency 
of waxy oils and other liquids having solid 
matter in suspension, which have no true vis- 
cosity, but for which a reliable measure of 
consistency is needed. 

The apparatus consists of an adaptation of 
the well known “falling sphere”’ viscosimeter, 
but on the reverse principle. The steel ball is 
supported mechanically and the surrounding 
tube, which is closed at the bottom and con- 
tains the oil, is allowed to fall under its own 
weight. In this way the relative motion of 
the tube (here called the bucket) can readily be 
observed. At the end of its fall the bucket 
registers the time consumed, thus freeing the 
operator from the necessity of watching the 
instrument in case the time is long. Repeat 
determinations can be made with great ease, 
with an accuracy within 0.1 percent over a 
temperature range of 400 deg. F. to—40 deg. F. 


APPLICATION OF PHYSICAL DATA TO HIGH 
PRESSURE PROCESSES.—W. K. Lewis, in IND. 
ENG. CHEM., vol. 28 (1936), No. 2, pp. 257-262. 

For the design and control of operations in- 
volving the reactions of hydrocarbons under 
cracking conditions, it is necessary to know 
their properties under high pressures. — It is 
under such conditions that the so-called per- 
fect gas laws, which may be valid at low pres- 
sures, break down and leave the practical man 
dependent on empiricism. In this paper the 
author presents six curves and the outline of 





a theoretical method of computation, where- 
by pressure-volume-temperature relations of 
higher hydrocarbons (three or more carbon 
atoms) may be calculated; such calculations 
require no knowledge of the critical volume, 
only the critical pressure and critical tempera- 
ture of the substance. These same hydro- 
carbon curves can be used successfully to ap- 
proximate the properties of other compounds, 
even though of widely different types. 

One of these graphs, illustrated in the ac- 
companying drawing, makes use of the so- 














called fugacity (computed from the known 
pressure-volume-temperature relations of the 
vapors) in relation to pressure referred to a 
reduced equation of state. The method of 
computing the curves of this figure is believed 
to be the most dependable generalized method 
of computing hydrocarbon vapor-liquid equi- 
libria, particularly as applied to pressure condi- 


tions that are high in comparison with the 


saturation pressure of the component, whose 
distribution between liquid and phase is the 
subject of interest. 


BRELATION BETWEEN REDWOOD SECONDS 
AND KINEMATIC VISCOSITIES.—Guy Barr, in 
JOUR. INST. PETROLEUM TECHNOLOGISTS, vol. 22 
(1936), No. 147, pp. 1-10. 

This paper gives an account of a research 
undertaken with the object of revising the 
formula for converting Redwood seconds to 
kinematic viscosities, which was first prepared 
in 1913. The program of work was arranged 
by the Viscosity Panel of the Institution of 
Petroleum Technologists, a series of twelve oils 
of suitable viscosities being used. As the re- 
sult of this investigation, it was found that the 
relation cannot be expressed by any single 
linear formula. 


EstTIMATING REID VAPOR PRESSURE FROM 
DISTILLATION DATA.—Harold M. Trimble and 
Jules O. Richardson, in REFINER, vol. 14 
(1936), No. 12, pp. 562-564. 

The estimation of the vapor pressure of a 
gasoline is useful only when distillation data 
are available, and the Reid vapor pressure is 
needed. It is also desirable to have a means 
of checking the Reid vapor pressure and the 
A.S.T.M. distillation determinations. In the 
present report a method is developed which 
gives reasonably accurate results within a 
short time. 

The basic data required for this determina- 
tion are the five percent, the 20 percent evapo- 
rated temperatures and the Reid vapor pres- 
sures obtained from 800 selected samples of 
gasolines. From this data a nomograph is 
constructed from the five percent and the 20 
percent distilled temperatures, with a scale of 
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Reid vapor pressures lying in between. If the 
two distillation data are known the nomograph 
shows at once the approximate Reid vapor 
pressure; in 99 percent of the cases the average 
deviation of the result will not exceed 1.0 lb. 
The degree of accuracy will depend on the 
accuracy of the A.S.T.M. distillations (Meth. 
D 86-30). 


P.-V.-T. Relations of Gaseous Mixtures.— 
E. R. Gilliland, in IND. ENG. CHEM., vol. 28 
(1936), No. 2, pp. 212-215. 


In this paper the author shows how the 
slope of the isometric of a mixture can be 
calculated by the molal average of the slopes of 
the isometrics of the constituent gases, all 
measured at the same molal concentration. 
This rule, together with a given method for 
estimating the internal pressure, furnishes a 
means of predicting the pressure-volume- 
temperature properties of the mixture. For 
three gaseous mixtures considered, the agree- 
ment with the experimental data is better 
than either Amagat’s or Dalton’s laws, and is 
probably within the experimental error of the 
data. 


Uses of Petroleum 


Erect oF CRUDE SOURCE ON QUALITY OF 
DIESEL FUEL.—Wm. H. Hubner and George 
B. Murphy, in NAT’L PETR. NEWS, vol. 28 
(1936), Nos. 4 and 5. 

A survey was conducted by the authors to 
determine the exact fuel requirements of 
Diesel engines as recommended by the manu- 
facturers of such engines and the quality of 
Diesel fuel available from the different oil 
fields of the United States. Of 37 manu- 
facturers of Diesel engines who submitted in- 
formation it appears that the majority regard 
ignition quality, cleanliness, and viscosity as 
the most important qualities, in the order 
named, of a satisfactory Diesel fuel. There is 
considerable divergency of opinion among 
Diesel manufacturers regarding specification 
limits and the relative importance of various 
items, which indicates the need for cooperative 
testing between engine builders and oil re- 
finers. 

In the second part of their work, the authors 
purchased straight run and cracked Diesel 
fuels from refineries representing nine different 
oil fields in the United States, and subjected 
them to thorough laboratory inspection and 
engine tests; the engine tests were made both 
by the C.C.R. (critical compression ratio) 
method and the “ignition lag’’ method of 
Boerlage and Broeze. In these tests they 
used a modified C.F.R. engine. 

From the results it appears that irrespective 
of the source of the cruce oil, the cetane ratings 
of the straight run and cracked fuels, as well as 
of their 50—50 blends, are higher by the C.C.R. 
method than by the delay method, though 
both are in the same order. On the other 
hand, the delay method rates the doped fuels 
(ethyl nitrate added) higher than the C.C.R. 
method; hence when a cetane rating is made of 
a doped fuel it is necessary to specify the 
method. With the exception of doped fuels 
and certain alpha-methyl napthalene blends, 
there is a general relationship between the 
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cetane number (by both methods) and other 
ignition-quality factors. The blended oc- 
tane number appears to give the closest corre- 
lation with cetane ratings; in other words the 
fuel that knocks the hardest in a gasoline en- 
gine rates the highest in the Diesel engine. 
All four of the ignition-quality factors included 
in the “‘universal oil products characterization 
factor”’ also correlate well with cetane number. 

The conclusion from this work is that the 
various oil fields in the United States will be 
able to meet, without difficulty, the require- 
ments of commercial Diesel engines whether of 
the high, medium or low speed type, not only 
from the standpoint of ignition quality, but 
also from the standpoint of the specifications 
relating to physical properties. 


ALTERATION OF LUBRICATING OIL IN USE 
AND ITs REGENERATION.—H. Kamptner, in 
PETROLEUM, vol. 32 (1936), No. 6, pp. 1-10. 


The question of the changes undergone by a 
lubricating oil in use has been extensively 
investigated by numerous authorities, and the 
present article contains a further contribution 
to the subject. Certain facts now seem to be 
well established. 

The acid number of the oil always increases 
during use. The flash point of the oil is always 
quickly lowered after every change of oil in 
the crank case, due to dilution with gasoline, 
but the flash point seldom falls below 158 
deg. C. The viscosity of the oil always in- 
creases in use, but the increase is not great; 
this increase in viscosity is apparently due to 
the formation of semi-solid substances, such as 
gums, etc.; when these have been removed by 
filtration with an active carbon the viscosity is 
found to be little changed. The ash content 
of the oil increases perceptibly due to abrasion 
and absorption of dust. Filtration (by suc- 
tion) decreases the acidity, either because the 
acids are volatile and are removed by the 
partial vacuum, or because fixed acids are 
removed from the oil by the filter. 

A complete regeneration of used lubricating 
oil may be effected by heating the oil to 130 
deg. C. and distilling with steam to remove 
gasoline. The oil is then cooled to about 60 
deg. C. and treated with four percent of its 
weight of concentrated sulphuric acid. After 
separating the acid sludge the oil is treated 
with two percent of its weight of magnesium 
oxide and five percent of clay, and filtered at a 
high temperature. 

Most of the oil used in crank cases is lost by 
oxidation or splashing, and there are con- 
siderable losses in the process of regeneration. 
These losses amount to about 80 percent of the 
original charge. 


Asphalt and Tar 


ADHESION OF ASPHALT EMULSIONS TO 
SAND AND MINERAL AGGREGATES.—J. Jacksel, 
in ASPHALT UNDTEER, vol. 36 (1936), No. 7, 
pp. 101-104 

As is well known, the asphalt in asphalt 
emulsions adheres readily to rock aggregates 
composed of limestone, granite and trap rock, 
and in general, to mineral substances that have 
more or less of a basic character. After stand- 
ing for some time in contact with such aggre- 





gates, the asphalt is found to adhere so 
strongly that it cannot be re-emulsified by 
shaking with either cold or hot water. 

On the other hand an asphalt emulsion does 
not adhere readily to quartz sand until the 
emulsion has been more or less dewatered. 
Good adhesion to sand is obtained if the sand 
has been slightly coated with hydrate of lime 
or portland cement. The layer of such basic 
material on the sand grains provides a “‘ polar 
surface”’ on which the molecules of the natu- 
rally acid asphalt can form an adhering 
“double layer”, which prevents re-emulsifica- 
tion when the mixture comes into contact with 
water before hardening. 


Tue Viscosity or Roap Tars.—J. G 
Mitchell and A. R. Lee, in JouR. soc. CHEM. 
IND., vol. 64 (1935), No. 50, pp. 407-411. 

The variation of the viscosity of road tars 
with the temperature can be represented by an 
equation. 


vT* =a, 


in which v is the viscosity, T the temperature, 
and n and a are constants. The logarithmic 
form of this equation is 


log v-+n. log T=loga=A 


By using this equation and plotting log. vis- 
cosity against log. temperature a straight line 
is obtained. It is therefore sufficient to make 
only two viscosity determinations (three if 
great accuracy is desired) to obtain the entire 
viscosity temperature relation. The constant 
n is called the logarithmic coefficient of the 
temperature. There is a first order relation 
between n and the log. of viscosity of tar 
distillation residues having viscosities (at 
25 deg. C.) between 10° and 10°. A relatively 
simple relation has been found to subsist be- 
tween the variation of the viscosity and the 
loss of oil on distillation; this relation is of some 
use in the study of tars. 


Petroleum Substitutes 


City-Gas FILLING STATIONS FOR TRUCKS. 
—H. Kahno, in OEL UND KOHLE, vol. 12 (1936), 
No. 7, pp. 141-146. 

One of the aims of the German government 
is the complete motorization of road traffic. 
The chief obstacle to the complete fulfillment 
of this plan is the scarcity of petroleum prod- 
ucts in Germany, or rather the scarcity of for- 
eign exchange with which to finance petroleum 
imports. To get around this difficulty every 
possible domestic motor fuel is to be put to 
use. One such domestic fuel that is available 
in large quantities is ordinary city-gas, made 
from coal. In order to make this gas of any 
use in an internal combustion motor it has to 
be highly compressed, and the difficulty here- 
tofore has been to provide light-weight gas 
flasks or cylinders that would hold enough fuel 
for a long trip. This difficulty has been 
partly removed by the fabrication of cylinders 
made of a new steel alloy which can stand a 
pressure of 200 atmospheres and be light 
enough to attach to a truck. On the basis of 
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this item of progress city-gas filling stations for 
trucks have been established in Hannover and 
Berlin, and numerous others are under con- 
struction in various parts of the country. At 
each of these stations city-gas is taken from 
the mains and compressed into cylinders hold- 
ing 353 cu. ft., which is equivalent to about 1.4 
gallons of gasoline. Seven of such cylinders, 
each weighing about 120 lbs., are required for a 
five-ton truck that is expected to do 66 miles a 
day in city traffic. 

Existing trucks have to be slightly modified 
to use this fuel. The establishment of city- 
gas filling stations is expensive, as each has to 
have a powerful 5-stage compressor. How- 
ever, in view of the exchange situation in 
Germany and the high cost of gasoline, the 
proposition has been deemed economical even 
where one station serves no more than 10 
trucks. 


ALCOHOL AND KEROSENE AS TRACTOR 
FuELs.—A. B. Calamboy and N. L. Cuevas, 
in PHILIPPINE AGRICULTURIST, vol. 24 (1935), 
No. 7, pp. 549-561. 


Comparative field trials were made with 
alcohol and kerosene as fuels for a Fordson 
tractor. The results are given as follows: 

The fuel consumption of kerosene was 14.35 
gallons per hectare; of alcohol, 16.45 gallons 
per hectare. By volume it took 1.15 times as 
much alcohol as kerosene to plow the same 
area. It took 7.21 hours to plow a hectare 
when kerosene was used as fuel and 7.84 hours 
when alcohol was used. This means that 
there is a saving of 0.63 hour a hectare by 
using kerosene as fuel. The cost of field 
operation when kerosene was used as fuel was 
8.64 pesos, and 7.37 pesos when alcohol was 
used. Thus, for fuel in plowing one hectare of 
land, alcohol was 1.27 pesos cheaper than 
kerosene. 

To operate the tractor with alcohol at the 
same fuel cost as with kerosene, the price of 
alcohol should be 0.87 times the price of 
kerosene. The present price of alcohol is 0.66 
times the price of kerosene. The tractor can 
not be started with kerosene but can with 
alcohol. The engine starts more readily on 
alcohol in hot weather than in cold. At the 
heavier loads alcohol fuel gave a better per- 
formance than kerosene fuel. 

Note.—As alcohol is cheaply produced from 
excess cane in many parts of the tropics such 
developments may have some bearing on the 
kerosene trade.—Ed. 


HRESULTS OF GERMAN TESTS WITH DOMES- 
Tic Motor FUuELS.—Anon., in MOTORENBE- 
TRIEB U. MASCHINEN-SCHMIERUNG, vol. 9 
(1936), No. 2, pp. 2-4. 

Extensive road tests with various types of 
vehicles employing various kinds of fuels were 
conducted under supervision of the German 
Minister of Communications, with the object 
of obtaining an impartial judgment as to the 
merits of motor fuels locally obtainable in 
Germany. The test fleet was composed of 
46 motor trucks; 38 of these were equipped 
with gas producer and explosion engine. includ- 
ing 20 operating on wood, one on low tempera- 
ture brown coal coke, 10 with wood charcoal, 
two with anthracite, two with peat coke, one 
with brown coal briquettes, and two with low 
temperature stone coal coke. Of the remain- 
ing eight trucks, three were operated by Diesel 
motors using a Diesel fuel made from brown 
coal, one with explosion motor using rich gas 
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(Ruhr gas oil and Deurag gas), one with ex- 
plosion motor and methanol (methyl alcohol), 
and two trucks with steam engines stoked 
with stone coal. 

The trucks, all carrying full loads, were 
driven over a course of 16,000 kilometers 
(about 10,000 miles) that included all kinds of 
grades and traffic conditions. Each truck was 
equipped with speed recorders and was ac- 
companied by an engineer observer who took 
notes on the behavior of the engine under dif- 
ferent traveling conditions. Fuel consump- 
tion and service costs were carefully recorded 
for various characters of roads and different 
speeds of operation. From the results it ap- 
pears that the lowest fuel cost (based on cur- 
rent German price levels per ton /kilometer) is 
to be credited to brown coal coke, stone coal 
coke and anthracite (0.4 to 0.6 RM). In 
the case of liquid gas the cost ranged between 
3.3 and 3.5 RM; brown coal Diesel oil, 1.1 
RM; wood, 0.7 to 1.3 RM; wood charcoal, 1.0 
to1.7RM. However, travel speed with liquid 
fuels was much greater than with producer gas, 
and the latter required a somewhat more ex- 
pensive servicing. The motors operating on 
generator gas required more time for starting, 
whether cold or hot. As regards cylinder 
wear, this was no greater in the case of wood 
and wood charcoal than with Diesel motors, 
which testifies to the efficiency of the gas filter- 
ing systems. The character of the ash of the 
solid fuel is of importance; if it is of alkaline 
nature it is likely to attack the lining of the 
furnace and cause trouble. The different fuels 
had quite different effects on the cylinder oil. 
Wood fuel produces tar which has a tendency 
to increase the acidity, the viscosity and the 
asphalt content; wood charcoal is very much 
better in this respect; the least oil contamina- 
tion was observed with liquid gas and meth- 
anol. 


Petroleum Reserves 


PETROLEUM RESERVES OF ROUMANIA.— 
G. Macovei, in MON. PETROLE ROUMAIN, vol. 
37 (1936), No. 3, pp. 183-187. 

So far as is definitely known, the oil-bearing 
terrains of Roumania lie exclusively along the 
eastern Carpathians, in the districts of Valcea 
and Gorj, in the Maramures and in certain 
localities of the Transylvania basin; these are 
the only proven reserves. 

Since the beginning of operations the maxi- 
mum extension of proven oil property has 
never exceeded 14,330 hectares. Of these 
6,800 hectares have been completely ex- 
hausted, leaving 7,530 hectares, of which not 
all are of equal value; some are nearly ex- 
hausted, others are being invaded by water, so 
that the first-class oil territory may be con- 
sidered reduced to about 3,100 hectares. In 
addition to the known fields, there are 6,100 
hectares that are probably oil-bearing. If half 
of these expectations are realized, the grand 
total of about 6,100 hectares (about 15,000 
acres) represents the present extent of oil land 
on which the country can safely count. Since 
experience has indicated that the average 
yield does not exceed 10,000 tons per hectare, 
it would appear that the assured oil reserve of 


Roumania cannot be estimated at more than . 


about 61,000,000 tons. If the annual rate of 
production does not exceed the 1934 rate 


(which is not considered probable) this reserve 
will hardly last for more than 71% years. 

The above refers to known and probable 
reserves. There are certain districts in which 
petroleum might be discovered, particularly 
in Muntenie and in Moldavia. The possible 
oil territory in Muntenie can hardly exceed 
9,100 hectares, or perhaps 11,300 hectares, 
which might last for 15 years. In Moldavia 
the likely oil territory can be evaluated at 
hardly more than 20,000 hectares. This being 
the case, and past experience having shown 
that an annual production of 8,500,000 tons 
requires the complete exhaustion of 850 
hectares (2,000 acres) of first-class oil land, in 
order to maintain intact the present known re- 
serve of 60,000,000 tons it will be necessary to 
thoroughly explore 6,000 hectares annually in 
the Muntenie district or an area five times as 
greatin Moldavia. For these reasons the gov- 
ernment is urged to organize more extensive 
wildeatting operations under the most com- 
petent direction. 


New O11 RESERVES NEEDED.—V. R. 
Garfias and Raymond V. Whetsel, before Am. 
Inst. Min. Met. Eng., February 1936. 


The estimated world consumption of petro- 
leum products during the next ten years will 
average around 1,700,000,000 bbl. per year. 
The world reserve of crude oil to satisfy this 
consumption will have to be around 15,000,- 
000,000 bbl. The authors place the proven oil 
reserves at slightly less than 22,000,000,000 
bbl.; this represents only oil in sight and recov- 
erable by methods now in use at cost figures 
permitting economic operation; possible or 
probable reserves are not included. They 
give the known crude oil reserves of leading na- 
tions of the earth, as of January 1, 1936, as 
follows: 


United States . -10,575,000,000 bbl. 


Russia. . AA nn ae ...... 2,830,000,000 
Iraq ET eT ee .. 2,475,000,000 
Iran Seen Jana ... 2,150,000,000 
Venezuela... : ... 1,350,000,000 
Roumania ele imkecdnkieca ee deiete 633,000,000 
Dutch East Indies. . ...... 450,000,000 
in stwningite ine os 420,000,000 
Colombia cceeeeesvesnesee ee 
Peru oleae RO Pee ee 138,000,000 
British India 111,000,000 
Argentina...... 92,000,000 
Trinidad 91,000,000 
Other countries Seat 375,000,000 
TeORE wo oc ccc cccccccccsccc geeeee WME. 


The conclusion is that while visible supplies 
are adequate for the present, the discovery of 
new fields is essential if a shortage is to be 
averted, particularly as regards the United 
States. 


U. 8. CRuDE RESERVES ENLARGED DURING 
1935.—W. L. Baker, in OIL WEEKLY, vol. 80 
(1936), No. 9, pp. 19-22. 

The United States petroleum industry 
started the year 1936 with a considerably 
greater volume of crude oil reserves than it 
had 12 months previous. More drilling activ- 
ity during 1935, particularly of the exploratory 
or wildcatting type, resulted in finding 175 
new fields, extensions to old fields and new 
producing horizons in already productive 
pools. These new strikes are estimated to 
have discovered 1,810,000,000 bbl. of future 
and heretofore unknown reserves, while the 
nation was producing 995,000,000 bbl. of oil. 
Therefore, the estimated proved underground 
supply of crude oil in known United States 
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fields that is extractable by ordinary producing 
methods in current use was advanced from 
12,177,000,000 bbl. on January 1, 1935, to 
12,992,000,000 bbl. on January 1, 1936, an in- 
crease of 815,000,000 bbl. 

Five districts—Texas, Oklahoma, New 
Mexico, Louisiana and the Rocky Mountains 
contributed this increase, while four have been 
registering declines, the lagging districts are 
California, Kansas, Michigan, and unclassified. 

Of the 21,132 wells completed during the 
year, 11,906 are in Texas, where 900,000,000 
bbl. of new reserves were opened up, from 
which is to be subtracted 390,000,000 bbl. of 
annual production, leaving a net contribution 
of 510,000,000 bbl. by this state to the visible 
reserves; this accounts for about two-thirds of 
the increase. 

The addition of 815,000,000 bbl. to the re- 
serves has little significance from the imme- 
diate market standpoint, because there is no 
known way to make an oil well yield all its oil 
at once; it will be produced gradually. Fur- 
thermore, it is expected that consumption in 
1936 will reach an all-time peak, and it is still 
necessary that oil companies continue the 
search for additional underground reserves. 


General 


Use or HyFLo-SuPERCEL IN THE MINERAL 
O1L INDUsTRY.—S. Both, in PETROLEUM, vol. 
32 (1936), No. 7, pp. 5-9. 

Hyflo-supercel is the trade name of a diato- 
maceous earth prepared for use as a filter aid. 
In the mineral oil industry it finds use in 
filtering acid treated oils to remove suspended 
tarry matters that do not settle out readily 
with the acid sludge; it is especially applicable 
to cases where the acid slime is very finely 
divided and of approximately the same specific 
gravity as the oil, so that separation by high 
speed centrifugals would be impractical. 
Filtration with hyflo often reduces the acid 
number of a sour stock 50 to 90 percent. 
Although the diatomaceous earth does not 
have the decolorizing properties of a fullers’ 
earth, its effect in removing filtrable colloids is 
to reduce the necessary quantity of bleaching 
earth by 20 to 40 percent. 

Another application of this filter aid is in 
de-paraffining; in this use the paraffin- 
containing oil is mixed with 50 to 75 percent of 
the weight of paraffin (depending on whether 
the paraffin is crystalline or amorphous), and 
the mass is filtered; the filter aid is recovered 
by remelting the filter cake. The saving in 
time is said to justify this process. 

Filtration through a layer of hyflio-supercel 
is recommended as a means of breaking refinery 
emulsions. 





@RGAnNic INHIBITORS OF CORROSION: ALI- 
PHATIC AMINES.—Charles A. Mann, Byron E. 
Sauer, and Clifford T. Hultin, in IND. ENG. 
CHEM., vol. 28 (1936), No. 2, pp. 159-163. 

When a solution of an aliphatic amine is 
brought into contact with a metal surface, such 
as iron, a layer of the amine is formed on the 
metal surface through the nitrogen atom of the 
amine. When an acid is added to the solution, 
the layer of amine molecules on the iron pro- 
tects the iron from the action of the acid, which 
may still act on other decomposable materials 
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in the vicinity. In this sense the amine acts 
as an “inhibitor”. Long straight-chain ali- 
phatic amines and triamines are found to be 
excellent anti-corrosion inhibitors. The de- 
gree of effectiveness of these substances as 
corrosion inhibitors depends on the stereo- 
chemical structure of their molecules, that is to 
say, on the difficulty they put in the way of the 
hydrogen ions of the acid in their natural 
tendency to attack the iron. The longer the 
hydrocarbon chains and the greater the number 
of these chains (up to three) attached to the 
nitrogen atom of the amine, the greater is the 
inhibitory effectiveness and the less of the 
inhibitor is required. 

Note.—This subject is of considerable 
importance in the acid treatment of oil wells, 
where it is highly desirable to keep the acid 
from attacking the steel casing and other well 
equipment.—Ed. 


Percu.iar ALPINE OIL SHALE.—E. Belani, 
in OEL UND KOHLE, vol. 12 (1936), No. 1, pp. 
12-13. 

In the Likaer-Pljesivoca district in Croatia is 
a peculiar deposit that points to the origin of 
bitumens and hydrocarbons from animal 
(fish) sources. In the ancient Cretaceous sea 
there was a bay protected by a bar in which 
lived great numbers of a fish: Gyrodus titanus 
Ap. Earth movements trapped this fauna and 
their decomposition has given rise to a black 
bituminous mass from which a peculiar bitu- 
men known as “‘gyrodal’”’ is obtained by care- 
ful distillation. This is an insoluble, dark 
brown, oily liquid of sulphurous-bituminous 
odor, and has been worked into therapeutic 
products similar to ichthyol. Another prepa- 
ration, thioseptol, is highly unsaturated, is 
lipoid-soluble and to some extent water solu- 
ble. It is used in vegetable oil medicinal soap 
as an emulsifier. 


New UsEs FoR SPENT FULLERS’ EARTH. — 
H. L. Kauffman, in NAT’L PETROL. NEWS, vol. 
27 (1935), No. 52, pp. 25-28; (1936), No. 1, 
pp. 21-22. 

The disposal of spent fullers’ earth and re- 
finers’ clay has always been a problem around 
a refinery, and the author of this paper comes 
forward with a number of suggestions. 

One of the suggestions refers to a discovery 
by Meade and Nystrom that by using spent 
granular fullers’ earth in place of all or part of 
the sand used in the preparation of plasterer’s 
mortar, the resulting mortar would dry much 
more rapidly than when gypsum plaster alone 
was mixed in; the dried and hardened com- 
position is also lighter in weight and more 
moisture resistant. It is said that a number of 
architects in northwestern Pennsylvania and 
southwestern New York are now specifying 
spent granular fullers’ earth in place of plaster- 
er’s sand. The preferred granulation for 
interior plaster work is 30/60 mesh. 

According to the Evans patent (1,755,638) a 
small amount of spent contact-filtering clay 
added to a cement mixture makes the resulting 
cement practically impervious to moisture. 
Good concrete building blocks are made by 
compressing 114 parts sand, 114 parts spent 
fullers’ earth, and one part by volume of ce- 
ment. Finely ground burned fullers’ earth 
(free from oily or organic matter) is used in 
conjunction with alum in treating turbid water. 
According to the author’s experiments, prop- 
erly conditioned and finely ground spent 
fullers’ earth is superior to ground limestone 


and similar materials as a constituent of 
asphaltic compositions. Some development 
work by the Tide Water Oil Co. contemplates 
the use of spent fullers’ earth in the manu- 
facture of black pigments for paints. Another 
process for making black pigments is to distill 
West Virginia coal in the presence of fullers’ 
earth. Spent granular fullers’ earth has ap- 
proximately half the insulating value of cork 
and diatomaceous earth. 


Hi yDROGENATION OF BITUMINOUS SCHISTS. 
—J. Borlot, in COMPTES. RENDUS ACAD. SCI., 
France, vol. 221 (1935), No. 23, pp. 1137- 
1138. 

When oil schists are pyrogenated in the 
presence of hydrogen or a mixture of carbon 
dioxide and hydrogen with at least 60 percent 
of the latter, the quality of the distillate is con- 
siderably improved in comparison with that 
obtained by simple pyrogenation. The dis- 
tillate boils below 360 deg. C. and on redistilla- 
tion leaves a very small residue of tar. It is 
also found that the greater part of the sulphur 
is eliminated as hydrogen sulphide, which has 
very little corrosive effect on the steel tubing 
in which the hydrogenation-pyrogenation is 
effected. 


@iL AND MopERN TRANSPORT.—Sir John 


Cadman, in OIL NEws, vol. 39 (1936), No. 
1207, pp. 50-56. 
It is often said that oil is an enemy of coal; 


the author subjects this assertion to a critical 
analysis. As regards British railways, these 
consumed 13,200,000 tons of coal in 1913 and 
12,700,000 tons in 1934; it is thus evident that 
coal is practically holding its own in that 
branch of transportation. On the other hand 
it is a fact that much transportation is now 
being effected by motor vehicles operating on 
petroleum products; it is also a fact that the 
manufacture of the steel, glass, and other ma- 
terials of which these vehicles have been built, 
and the construction of roads over which they 
travel, have required the use of much coal. 
In this connection the author quotes a repu- 
table (unnamed) scientist who has estimated 
that every ton of motor spirit consumed in 
Great Britain probably has caused the con- 
sumption of a ton of coal. If this is correct, 
the 4,200,000 tons of petroleum consumed in 
Great Britain in 1934 created a demand for 
4,200,000 tons of coal. If it be admitted that 
the 2,250,000 tons of fuel oil consumed in that 
year displaced an equal quantity of coal, the 
net gain to the coal industry by reason of the 
oil business is still 1,950,000 tons. 

It is an undeniable fact that the mining of 
coal has fallen off, but this is undoubtedly due 
rather to increased efficiency in the use of coal 
than to direct displacement by oil. It is also 
true that oil has definitely cut into the use of 
coal for marine transport, and this apparently 
represents a permanent loss to the coal 
interests. 

As clinching the argument that increased 
efficiency in the burning of coal as an indus- 
trial and domestic fuel is the reason for decline 
in coal production, the author cites the fact 
that between 1913 and 1934 British coal pro- 
duction declined 66,000,000 tons, while total 
oil imports rose by 6,600,000 tons. In 
other words, the increase in oil consumption 
amounted to only a tenth of the fall in the out- 
put of coal. It is patently impossible for 
6,600,000 tons of oil to do the work formerly 
done by 66,000,000 tons of coal. 
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Tue big oil groups are plunging steadily 
into new construction work, and in addition 
a large number of Scandinavian orders have 
recently been placed. 

As this is being written the announcement 
is made of the placing in Denmark of another 
tanker for Norwegian owners. She is a large 
vessel of about 14,500 tons deadweight and 
her contract price will be about £138,000. A 
similar vessel was ordered by a Norwegian 
owner and one of 12,500 tons in January of this 
year, thus adding to the fleet of tramp tankers 
under construction in Scandinavian yards for 
Norwegian owners. Tanker ownership seems 
to have a fatal attraction for the Norwegians 
and there is no doubt that in the past many of 
them have profited exceedingly thereby. Two 
factors stand out above all others in assessing 
the future of ships now building; (1) the atti- 
tude of the oil companies towards tramp ships, 
and (2) the matter of speed. As regards the 
former it may be said that the situation is no 
different now from what it was before the 
slump, but in those days the big groups were 
far less inclined to build up to the hilt than 
they are at the present time. Furthermore, 
owing to technical improvements which have 
taken place in tanker construction during the 
slump period, many of the big groups have set 
a very hard pace both as regards speed and 
equipment. The difference between their own 
ships and those being offered in the open mar- 
ket may be so marked that marine depart- 
ments may well press for more ambitious 
building programmes. The owner of the 
tramp tanker is faced with many problems. 
He is not building for his own needs but for 
those of potential customers with widely dif- 
fering requirements. His design must there- 
fore, to some extent, be a compromise, for his 
ships must at the shortest possible notice be 
able to carry crude or refined oil and to load in 
a wide range of ports. 

Another small coastal tanker of 850 tons 
deadweight has been placed with the Eriks- 
bergs yard in Gothenburg. This will be a 
further addition to the rapidly growing fleet of 
motor coaster tankers operating in Swedish 
waters and is a parallel to the coaster move- 
ment taking place in other parts of the world. 
The situation in the Mediterranean has natu- 
rally drawn attention to the state of the Italian 
tanker fleet. Italy has in the past been a 
builder for other nations, mainly for the groups 
operating in Italian territory, rather than for 
her own requirements and, as was indicated 
when the subject was last examined in these 
columns, her contribution to the International 
Tanker Pool has been a small one. The com- 
mittee of experts appointed by the League of 
Nations has made an interesting report on the 
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whole situation showing that on January 17th 
of this year the Italian tanker fleet amounted 
to 82 vessels with approximately 356,000 tons. 
Of the 356,000 gross tons, 254,000 gross tons 
are recorded as trading on January 17th last. 
Of the remainder, 16,000 gross tons are re- 
ported as being used as depot ships, 42,000 
gross tons as lying at Massowah or Mogadiscio, 
and 36,000 gross tons as laid up or not having 
moved for two months. The balance of 8,000 
gross tons is not reported. 

The report proceeds to state that a number 
of Italian tankers are, because of their age and 
size, not eminently suitable for ocean-going 
voyages, but if all vessels under 2,000 gross 
tons and also all vessels over 30 years of age are 
omitted a balance of 270,000 gross tons is left. 
It must be assumed, in the absence of detailed 
information as to the actual condition of the 
individual ships, that this tonnage would be 
used if necessary for trans-Atlantic voyages. 
The Committee presumes that Italy would, 
under pressure of a great emergency, make 
arrangements for increased storage of oil in 
shore tanks, so as to release further tanker 
tonnage for the carriage of oil to Italy. If 
this were done it is possible that the Italian 
tanker tonnage which could be sent over the 
Atlantic for oil supplies might even be as high 
as 320,000 gross tons. It is certainly not 
possible for the Committee to say that this 
could not be done if the Italian need were 
sufficiently great. 

Ordinarily, it could be assumed that a speed 
of 200 or more miles per day would be attained 
by a fleet of tankers, but having regard to the 
average age of the Italian fleet, the Committee 
thought it well to assume that, on the average, 
the vessels would not do more than 180 miles 
per day at sea. Allowing reasonable time for 
loading, unloading, repairs, etc. this would 
mean that the ships, if running between Italy 
and the United States Gulf ports, would, on 
average, make 4.75 instead of a normal five or 
six voyages per year. 

The average cargo-carrying capacity of a 
tanker is approximately one-third more than 
her gross tonnage. The Committee is ac- 
cordingly led to the conclusion that if the Ital- 
ian supplies of oil had to be drawn from the 
Gulf and 270,000 gross tons were put into the 
trans-Atlantic trade the Italian fleet might be 
expected to carry not less than about 1,750,000 
tons of oil from the Gulf to Italy inayear. If, 
however, as much as 320,000 gross tons were 
put into the trans-Atlantic trade, and: the 
Committee cannot say that this would be im- 
possible, then the Italian tanker fleet would 
carry as much as 2,000,000 tons a year. The 
Committee has not overlooked the fact that 
about 20,000 gross tons of tankers are required 


for the carriage of oil (estimated to amount to 
25,000 to 30,000 tons per month) from Italy 
to its colonies, but it seems probable that the 
tonnage which has been left out of account 
above would be sufficient for this, even if as 
much as 320,000 gross tons were put into the 
trans-Atlantic trade. 

Vessels under other flags which might be 
employed in the carriage of oil to Italy from 
the Gulf could reasonably be expected to make 
at least five voyages a year, and the carriage 
of 1,000,000 tons of oil to Italy in such 
vessels would mean the employment for 
a year of tanker tonnage of about 150,000 
gross tons (cargo-carrying capacity, 200,000 
tons). 

In spite of this Italian activity the freight 
market does not appear to have reacted very 
constantly, latest advices showing that enquiry 
from all directions has been rather poor, the 
greater demand being for dark oil tonnage, 
Gulf/Italy having absorbed two or three 
vessels on a basis of 16/-. The Italian situ- 
ation is not without its blessings, however, for 
it has directed the attention of naval architects 
to the woeful lack of oil carrying tonnage of 
good type possessed by the British Navy, with 
the result that future programmes may well 
show the placing of contracts of this type. 
Even so there seems to be no tendency at the 
moment to go in for tonnage whose speed 
equals that of the Japanese ships. It is 
pointed out that their requirements are rather 
special since their work is purely in the nature 
of a civil liner trade between San Pedro and the 
naval ports in the Inland Sea. 

It is unusual in these depressed times to find 
investors being invited to subscribe for shares 
in a shipping company. It was announced 
last week, however, that the Viking Tanker 
Company, Ltd., which has a share capital of 
£200,000 in shares of £1 (half of which is in 
514 percent cumulative preference shares), 
was selling its shares at 21s each. The com- 
pany is to acquire the motor tankers NORE, 
of 12,478 tons deadweight, and NORVINN, of 
10,476 tons deadweight (both built in England 
in 1930), the former at £120,000 and the latter 
at £110,000, the balance between the price 
paid for the shares and the share capital to be 
raised by loans. The directors estimate that 
the net profits will be not less than £40,000 
per annum, which, after providing for depreci- 
ation at the rate of 9 percent per annum, will 
leave £19,300 for dividends. It is, however, 
“the intention of the directors not to recom- 
mend a dividend at a higher rate than 714 
percent per annum on the ordinary shares until 
there has been set aside a total of £115,000 for 
depreciation or for reserves.” 

Liaison between the marine engineering in- 
dustry and the oil industry was well shown 
early in March by the visit paid by the Insti- 
tute to the National Oil Refineries at Lland- 
arcy in South Wales, this being the first 
occasion on which the Institute of Marine En- 
gineers as an official body has made an inspec- 
tion in this part of the world. At the present 
time marine engineering men are keeping very 
close to the oil industry because they realise 
the benefits which the latter can confer upon 
them. 

A. C. HARDY 
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Imports 


Durinc the month of January imports 
of petroleum into Canada reached a total of 
61,131,349 gallons, valued at $1,797,879. 
This compared with 55,639,590 gallons during 
the previous month, December, valued at 
$1,648,039. It also represented an increase 
of nearly 2,000,000 gallons over January of 


1935. The origins of imports were as follows: 
Gallons Dollars 
United States 42,563,748 1,276,360 
Colombia . 3,912,682 112,484 
Peru. 11,606,891 343,520 
Venezuela 3,048,028 65,515 


Gasoline imports showed a drop from De- 
cember to January, the figures being as fol- 
lows: December 1935, 1,214,898 gallons valued 
at $109,335; January 1936, 1,041,100 gallons 
valued at $95,404. The United States was the 
only source of origin during the month of 
January. 


Developments 


Ass soon as the weather permits, the Im- 
perial Oil Company and Canadian Western 
Natural Gas Company are going to commence 
the most extensive gas and oil drilling in the 
recent history of Alberta. Permits have been 
issued for the development of 39,000 acres of 
potential oil and gas lands. 

In an area lying between Turner Valley and 
Alderside Dome deep tests are to be started 
early thisspring. This is being undertaken by 
three of the outstanding financial groups of the 
West, who have amalgamated under the name 
ot Arca Development Company, primarily in- 
terested in the development of Alberta’s gas 
and petroleum. Some 42,000 acres have been 
grouped for the first unitization program 
which has been done so far. It is esti- 
mated that no production will be attained 
above 7,500 ft., and heavy duty equipment 
will be used. The company is sound finan- 
cially. 

The Imperial Oil Company, through its sub- 
sidiary, Northwest Company, is planning to 
drill several test wells on the Jumping Pound 
structure near Calgary, Alberta. It is hoped 
that they will be able to pick up a crude oil 
sand, but it is not expected that drilling will 
continue through to the limestone where a 
naphtha might be found. This enterprise is 
in the nature of a wildcat. 

A recently formed company, Roxana Pe- 
troleums, has secured 6,000 acres on the 
Kootenay structure, nearly 50 miles west of 
Calgary, and a well will shortly be started. 

A wildcat well drilled on the Del Bonita 
structure, known as the Terminal, is to be 
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given an acid treatment. It is then expected 
to become a commercial producer. The Wey- 
marn well at Pincher Creek, another wildcat, 
is expected to enter upon commercial produc- 
tion shortly. 

The Union-Freehold well in Turner Valley 
is progressing favorably. Naphtha is increas- 
ing as the gas pressure gradually blows the 
water from the hole. During drilling opera- 
tions, thousands of gallons of water were 
poured into the porous horizon. 

It is announced that Turner Valley oil de- 
liveries to the Imperial and Bell refineries in 
Calgary, Alberta, during 1935 were 968,526 
bbl. This compares with 1,049,965 bbl. in 
1934, and 739,089 bbl. in 1933. December, 
1935, deliveries were 87,355 bbl., an increase of 





AX.ruovcu word did not reach those out- 
side the company, reports have just been re- 
ceived from Mexico, that oil was discovered in 
October, 1935, on lands held by Standard Oil 
Company of California, in the vicinity of 
Puerto, in Southern Vera Cruz, Mexico. A 
second well was completed between the latter 
part of the same month and the end of Decem- 
ber. The oil is 30 deg. gravity or better and is 
found at a depth of about 2,200 ft. The new 
field is entirely controlled by Standard Oil 
Company, which has had the land under lease 
for several years, as other discoveries in the 
same general vicinity were made earlier by the 
Mexican Eagle Oil Company, Ltd. a subsidiary 
of the Royal Dutch-Shell combine, and affili- 
ated with the Canadian Eagle Oil Company, 
Ltd. It is reported that a pipeline from the 
Mexican Eagle Oil Company refinery at Min- 
atitland crosses not far from the new wells. 

Discovery well is reported to have flowed 
above 1,000 bbl. per day on short tests. The 
second well produced over 50 bbl. an hour. 
With this showing, Standard Oil Company of 
California have had an engineer from their San 


nearly 6,000 bbl. over November deliveries. 

The Canadian Western Natural Gas, Light, 
Heat and Power Company has been successful 
in their plan of gas storage. To the end of 
December, 1935, a total of 8,000,000,000 cubic 
ft. of gas has been stored in the Bow Island gas 
field. This is the first known development of 
its kind in Canada. Of 27 wells in the de- 
pleted field, 18 were sealed, while the remain- 
ing ones were reconditioned and made avail- 
able for receiving and repressuring purposes. 
Gas pumping was started in the summer of 
1930 from the Turner Valley into the depleted 
field. Since then, 2,500,000,000 cubic ft. have 
been pumped each year into the Bow Island 
field. The gas was supplied by Royalite. 

Naphtha and oil deliveries to the larger re- 
fineries during 1935 were less than in 1934, 
which amounted to 1,049,965 bbl. They were, 
however, considerably in excess of 1932 and 
1933. 

Olga Gas Limited recently secured an oil 
and gas lease near Tillsonburg, Ontario, and a 
well has been drilled. This yielded approxi- 
mately 750,000 cubic ft. open flow per day, 
and gas is now being delivered at the rate of 
300,000 cubic ft. per day to the Dominion 
Natural Gas Company. A second well is 
being drilled. 

R. C. ROWE 
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Francisco offices on the ground making a sur- 
vey to determine what shall be done with oil 
produced from the new field. 

This discovery of a second source of crude 
outside the United States greatly strengthens 
the position of the California company in 
world markets. Should it elect to build a re- 
finery in Mexico, similar to that now under 
construction near its field on Bahrein Island in 
the Gulf of Persia, it will be in a position to de- 
liver either crude or refined products to all of 
the principal world markets from sources out- 
side the United States. 

Mexico’s oil industry affords its employ- 
ees greater privileges than are demanded by 
the federal labor laws and pays them higher 
wages than are received by workers of many 
other countries, including the .United States, 
asserts the Association of Petroleum Producers 
in Mexico, to which most international com- 
panies belong. Advertisements of the Asso- 
ciation in Mexico City daily newspapers state, 
in part, as follows: 

“The petroleum companies are deeply con- 
cerned about maintaining, in so far as is within 
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their means, improved conditions for labor. 
They are convinced of the necessity that labor 
be adequately remunerated and that it enjoy 
as much social security as possible in the 
vicissitudes of life. The petroleum industry 
pays higher wages, viewed from the stand- 
point of the purchasing power of Mexican 
money, than are paid in many other parts of 
the world, including the United States, and 
allows its workers privileges that far exceed 
those demanded by the federal labor laws and 
which, in many respects, are greater than those 
enjoyed by workers in other countries. For 
example, we mention the following: 

“Free attendance for non-professional ill- 
nesses, including hospital, nursing, medicines 
and doctors; payment of half wages to em- 
ployees laid up with these illnesses, provided 
the lay-off does not exceed 60 days a year; free 
services of eye, ear and throat specialists; loans 
in cases of death that are greater than the law 
demands; and maintenance of a savings fund 
to which the companies contribute a sum 
equal to that deposited by the employees, 
which is generally five percent of their salaries, 
and frequently the addition of a fixed sum at 
the end of each year.” 

Another Association advertisement, 
cerning taxes, says in part: 

“Revenues the federal, state and municipal 
governments obtained directly and indirectly 
from the petroleum industry amounted to 
47,000,000 pesos (some $12,000,000, U. S.) in 
1934. A just comparison cannot be made, as 
circumstances are so different, between pre- 
vailing petroleum taxes in Mexico and in the 
United States, but we cite some of those con- 
ditions: 

‘*The United States consumes 92 percent of 
its production and exports but eight percent, 
while Mexico uses 40 percent of its production 
and exports 60 percent. The United States 
collects in the form of a levy on gasoline con- 
sumption 75 percent of total imposts derived 
from the petroleum industry, although the 
average valuation is 50 percent lower than in 
Mexico (4.3 centavos as compared with eight 
centavos in Mexico}. But in Mexico, this im- 
post on the principal product of the petroleum 
industry represents only 50 percent of the 
total tribute. 

“The United States forbids by law all taxes 
on exports; in Mexico the export tax (including 
that on production) represents 36 percent of 
the total tributes the state collects. 

“If Mexico is to compete advantageously in 
world markets with petroleum producing and 
exporting countries whose conditions are sim- 
ilar to its own, must it not arrange a plan of 
tributes that approximates as much as possible 
that which the competing countries have es- 
tablished for exports of petroleum?” 

It is understood that the object of this pub- 
licity is to permit the Mexican public to judge 
for itself the importance of the petroleum in- 
dustry to its interests. 

Federal supreme court held constitutional the 
1933 petroleum lands surface tax law, enacted 
under extraordinary faculties congress granted 
the president, in rejecting an appeal by Gabriel 
Flores from a ministry of finance ruling that 
he must pay 20,000 pesos (some $5,600) on oil 
lands he owns near Linares, Nuevo Leon state. 


con- 





Flores contended the law is unconstitutional 
because it was enacted during a period when 
congress was not in session. Tribunal found 
that the national constitution allows congress 
to permit the president to enact laws that are 
deemed to be of urgent necessity when con- 
gress is not in regular session. 

An apparatus for testing the explosive 
power of various grades of gasoline, in order to 
classify the commodity for marketing, is being 
used by ministry of national economy. Min- 
istry has fixed retail prices of gasoline at from 
18 to 21.5 centavos the liter, the former price 
prevailing on the Mexico City market. 
Range is based upon distances of markets from 
production centers. Ministry says gasoline 
can be sold on 18 centavo markets for less than 
that price only when vended in lots of 1,000 
liters or more. Gasoline quality must range 
from 57 to 62 octane. 

A review of petroleum activities in 1935, is- 
sued by ministry of national economy reports 
that: 

Oil and by-products exports fell to 22,445,- 
972 bbl. from 25,018,181 bbl. in 1934, the 
decrease being attributed to world economic 
conditions general in 1935; domestic oil and 
by-products consumption last year was 17,- 
700,000 bbl. as compared with 16,265,795 bbl. 
in 1934; home gasoline use in 1935 is estimated 
at 352,789,000 liters, compared with 313,120,- 
740 liters in 1934. 

Oil refinery production amounted to 35,- 
875,084 bbl. last year and 37,331,137 bbl. in 
1934. Decreased production last year is at- 
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tributed to the fact that the refinery of 
Huasteca Petroleum, one of the largest in 
Mexico, was closed for four months by a 
strike. As Mexico’s refineries have increased 
and improved their equipment, ministry antic- 
ipates a larger production this year. 

Thirty-three petroleum producing and two 
natural gas wells were brought in in Mexico 
last year, ministry of national economy an- 
nounces. Oil wells had a combined initial 
daily production of 28,444 bbl. and a total 
average output of 811 bbl. a day. Nine of 
these wells are in the Cacalilao zone and eight 
each are in the Panuco and El Plan fields, all 
in Vera Cruz state. 

Both gas wells are near the United States 
border; one is in the General Bravo fields and 
the other is in the Ciudad Camargo region, 
Tamaulipas state. The latter well, Ranche- 
rias No. 3, owned by Ohio Mexico Oil Corp., 
began production with 40,000,000 cu. ft. daily 
at 1,989 ft. 

President Cardenas’ reply to a petition of 
organized bankers, industrialists and business 
men urging him to investigate economic con- 
ditions in Mexico, has caused a certain un- 
easiness in Mexican oil circles. The President 
accused these interests of lack of cooperation 
in the program of his government. It is 
opined in oil circles that the chief executive, in 
his reply rather overlooked the cooperation 
banking, industrial and business interests are 
affording him and that his answer both reflects 
resentment and implies threat. 

DOUGLAS GRAHAME 


Official Figures for Soviet Oil Operations 





Crude Daily Runs to 
Production Average Stills Drilling 
(bbl.) (bbl.) (bbl.) (feet) 
1936 
SPORE TET CCT ORT CCT re CET. 16,500,000 532,290 14,000,000 513,700 
NR, tank nah oe hee sede ea acncee 15,400,000 531,435 13,600,000 460,000 
po eee 31,900,000 531,665 27,600,000 973.700 
Total 3 Momthe BGGS. ...... 2.2 ccccccser 26,062,300 434,372 21,309,500 582,672 
0 ER eee ee ree 176,688,100 497,713 146,705,100 4,868,465 
ES oicccOeewessccee ene 49850009 168,846,000 458,042 145,141,000 4,122,898 
NII 2)5.0.4,5-5 eases eae nic eee ake 213,500,000 581,178 175,000,000 7,100,000 
POTEET eT CCT CTT TT 212,310,000 581,672 171,500,000 5,214,000 
re rere rr re re 214,900,000 588,876 161,000,000 4,950.000 


Crude conversion: seven bbl. =one ton 


Drive the month of February the Soviet 
oil industry displayed increased activity. 
Stakhanoff decades of operation were intro- 
duced in drilling, production and runs to stills, 
and figures for operation were increased above 
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the corresponding quotas arising from the 
regular plan. Although these augmented 
quotas, or “‘Stakhanoff quota requirements,”’ 
were not fulfilled by either Baku or Grozni and 
Maikop, the Stakhanoff decades have brought 
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54 years ago good Kansans flocked to see the new novelty— 
illuminating gas. Today, Kansas is a leading oil state and its 
operators are among the staunchest believers in the greater 


safety and effectiveness of Dowell Inhibited Acid Treatments. 


On July 25, 1882, John J. Werner and his associates brought in 
Kansas’ first gas well on Abraham Westfall's farm near Paola. 
Without a market for the gas they capitalized it, however, by 
erecting a platform, holding nightly dances, to the delight 
of crowds who came to see this wonderful new illumination. 
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about a general improvement of operations. | 


| 


Baku figures for drilling, production and runs | 


to stills are in excess of the regular quotas for 
the month. The gains are small, but indica- 
tive of the possibilities. During individual 
days the excess of plan fulfillment for Baku 
amounted to five to seven percent for crude 
production, and 25 to 30 percent for drilling, 


although on other days, under adverse weather | 


conditions, plan fulfillment for drilling ran as | 


low as 62 to 70 percent. The Stakhanoff 
movement has effected a definite improvement 
in Baku runs to stills as well as in refinery 
yield from the crude potential. During the 
period Baku refineries have yielded 2,650 tons 
more gasoline, 4,500 tons more kerosene, and 
330 tons more bright stocks from the usual 
quantity of crude input, while the increase of 
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A voyage of thrilling exploration among the 
wonders of the Far North. Sail under the 
Midnight Sun. See the bubbling hot springs 
of Iceland. Creeping glaciers of Norway. 
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tains. Extra features—visits to Scotland 
and Holland. 

A Holland-America Line Cruise is always 
its own assurance of congenial fellow travelers 
— excellent cuisine and well-planned enter- 
tainment. Rates $495 and up. For details 
see your local travel agent or 
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runs to stills over and above plan has amounted 
1.7 percent. Definite improvements of opera- 
tion are also reported from Batum where the 
refineries have produced, during the first two 
months of the year, some 12,000 tons of gaso- 
line, 5,000 tons of ligroin, 25,000 tons of kero- 
sene and about 2,000 tons of motor oils above 
the quota for the period. 

Operations at Grozni continue to lag behind 
plan. Crude production for the month shows 
plan fulfillment of 92 to 93 percent and drilling 
65 to 70 percent. Considerable progress, 
however, was effected in runs to stills during 
the Stakhanoff decades of operation when the 
Grozni refineries ran nine percent ahead of 
plan and some 7,500 tons of straight run gaso- 
line and ligroin were produced above plan. 
The Grozni cracking installations have pro- 
duced approximately 3,500 tons of pressed dis- 
tillate and about 200 tons of wax over and 
above quota. 


Soviet Prospecting 


Moscuacin and South Iskin, two recent 
additions to the producing properties of 
Emba, were made ready for commercial pro- 
duction in 1935. These two new oil fields are 
expected to double or triple the total crude 
production of Emba which, derived from Ma- 
kat, Dossor, Baitchunas, etc., has amounted 
to 230,000 to 250,000 tons per annum for 
several years past. 

Molgabek, the only new discovery at Grozni, 
started producing in 1934. Crude production 
of Grozni had declined from 9,000,000 tons in 
1931 to 3,500,000 tons in 1934 and further de- 
cline was checked only by production of 
Molgabek. The geological formations of this 
section are complicated, however, and it is 
apparent that not until deep drilling is suffi- 
ciently mastered will Molgabek enable Grozni 
to regain its former position. 

Ishimbayevo of the Urals is a discovery of 
about two years ago and its importance to 
Soviet crude production is growing gradually. 
Ishimbayevo, at present known as ‘“ Bash- 
kirneft’’, is an extension of the Sterlitamak 
property discovered in 1928. At the time of 
its discovery the Soviets believed that Sterlita- 
mak would become the major source of all oil 
required for internal consumption, thus freeing 
all oil from the Caucasian fields for export. 
Sterlitamak did not live up to plans and ex- 
pectations, but together with Ishimbayevo 
production, increased gradually with flowing 
wells coming in frequently. According to 
plans Bashkirneft has to produce 1,000,000 
tons of crude in 1936 and then, perhaps, 
double the figure in a yearormore. However, 
the best estimates expect Bashkirneft to con- 
tribute about 1.5 to 1.6 percent of the total 
Soviet crude lifted during the next two or three 
years. 

The presence of oil at various other points 
of the Soviet Union has been acknowledged by 
Soviet geologists on many occasions, but 
prospecting operations have been carried on at 
few places. The limited operations may have 
been due to lack of appropriations or to lack of 
adequate equipment. It still remains to be 
seen whether all the potential oil regions will 
become successful commercial oil fields. 















POSITIVE 
PROTECTION 


Showing a typical installation of two Shatfier Cellar Con- 
trol Gates. The upper gate has rams to close around drill 
pipe when pipe is in the hole. The lower gate has com- 
plete shut-off rams for use when pipe is out of the hole. 


When a-Shatfer Cellar Control Gate is closed no aux- 
iliary method of closing is needed. Shatier Cellar Control 
Gates will positively close and hold under any condition 
encountered in modern Drilling and will successfully 


hold high pressures indefinitely after being closed on 
the well. 


SHAFFER TOOL WORKS 


BREA, CALIF. HOUSTON, TEX. 
EXPORT — OIL WELL SUPPLY COMPANY 








Designed and made to A.P.I. 
specification by the world’s 
leading driving chain makers. 
Send for leaflet 
Ref. 2 16/32 


THE RENOLD AND COVENTRY CHAIN CO. LTD., 
MANCHESTER ENGLAND 


AGENTS THROUGHOUT THE WORLD. 
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MERIAM 


Hi-Pressure 


Well-Type Manometer 





An all-steel welded Manometer for high 
pressures. Supplied in sizes from 30 to 
100 inches of actual scale range; recom- 
mended for operating pressures not to 


exceed 600 Ibs. 


The tube, of heavy wall Pyrex glass, is 
completely protected on back and sides 
by the steel Manometer housing; face of 
tube protected by 14” plate glass. 
(Shatter-proof safety glass cover furnished 
at small extra cost.) 
Supports for the tube 
are provided at inter- 
vals throughout its length; 
tube is gland-packed 
and replaceable in the 
field 






























Scale is slotted for ad- 
justing accurately to 
zero position by knurled 
thumbscrew as shown. 
Standard scale furnished 
is calibrated in inches 
and tenths. Any other 
graduations desired can 
be furnished on special 
quotation. 





MODEL 391 HI-RANGE 
MANOMETER 


Similar in design to Manom- 
eter described above, ex- 
cept that well and head are 
of heavy cast bronze. Using 
Meriam No. 3 fluid this in- 
strument provides scale range 
equivalent to 100 inches of 
water in a more compact 
unit with scale measuring 
only 34 inches in length. 
Especially adapted for 
checking and _ calibrating 
indicating and recording 
instruments and gauges. 


Meriam standard instruments include Manome- 
ters, Flow Meters, Draft Gauges, Gauge Shock 
Absorbers, Orifice Plates and Pipe Flanges. 
Special instruments also designed and built to 
your specifications. Write us for complete infor- 
mation, outlining your requirements. 


The MERIAM ©Co. 


Meriam-Made Precision Instruments for the 
Petroleum Industry 


CLEVELAND, OHIO 





Representatives 
Crawford Eng. Co., New York; Maleson Co., Philadelphia 
S. D. Shook & Co., Pittsburgh; Mayer & Oswald, Inc., Chicago 
Carl F. Gast, St. Louis 


At present, and perhaps for many years to 
come, the Caucasian fields (particularly 
Azerbaidzan) will continue to be the main 
source of Soviet crude production and, there- 
fore,“ the mainstay for prospecting. The 
Azerbaidzan territory, known as Baku oil 
fields, is rather limited and the proven oil 
lands have been under operation since the 
middle of the last century. However, Baku 
has an immense hinterland and on the Aps- 
heron peninsula alone prospecting in 1933/1934 
has brought in new fields of such magnitude as 
Puta, Lokbatan, Kergez and Artema, where 
flowing wells of considerable value have en- 
abled Baku to increase its production during 
recent years. The total area of Azerbaidzan 
covers about 75,000 sq. miles and the entire 
area is open for prospecting. 

During the first four years after Soviet 
nationalization of the oil industry very little, 
if any, prospecting for oil was carried on, even 
at Baku, as the Soviets had to take stock of 
what was left in the oil fields after the war and 
civil strife. Between 1924 and 1932 prospect- 
ing was under the supervision of two separate 
organizations—the Geological Survey (GRU), 
and Prospecting Drilling Service (URBUR). 
Dual supervision led to confusion; orders of 
one organization often overlapped, duplicated 
and even over-ruled orders of the other organi- 
zation, and only in 1932 were all prospecting 
operations placed under one management and 
modern methods of geological survey intro- 
duced. 

Over a period of 15 years, between 1920 and 
1934, a total of 201 expeditions were sent out to 
prospect for oil at Azerbaidzan over an area of 
45,000 sq. kilometers or about three-fifths of 
the total territory of Azerbaidzan. These 
expeditions employed geological and geo- 
physical methods of operation. Carrotage, 
seismography, aerial photography and all other 
new methods were not as yet known to Soviet 
prospecting even at the end of this period. 

During 1931 Krelius drilling was introduced 
in Soviet practice and this method of drilling 
has gradually replaced the Woislow system in 
practically all Soviet field operations. 


Soviet Drilling Practice 


1931 1932 1933 1934 

Distance drilled, (ft.) 
Woislow system 

Distance drilled, (ft.) 
Krelius system...... 


Drilling, speed per rig 


37.255 52,830 49,000 46,035 


900 20,100 61,900 272,980 


month, average 
(Krelius drilling)... . 224 384 579 869 

From the foregoing it is evident that Aps- 
heron, though operated over half a century, 
will be the site of the main prospecting opera- 
tions for several years to come. The com- 
mercial value and geological nature of the oil 
bearing properties in this peninsular territory 
may be divided into four categories. 

(1) The western and northwestern part, 
where Paleogene formations line up the 
anticlinal elevation which is familiar to 
the Caucasus; the commercial value of 
the oil deposits is still in doubt, how- 
ever. The productive layer predom- 
inates in the southwestern region where 
Lokbatan, Puta and Kergez are situ- 
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TO THE OILFIELDS OF 
IRAQ-IRAN-BAHREIN 


by 
SIMPLON ORIENT-EXPRESS 
TAURUS EXPRESS 


Trains composed entirely of Ist 
and 2nd Class Sleeping and 
Dining Cars. Departures from 
LONDON and PARIS twice 
weekly. Single Tickets with 25 
per cent, reduction. Return 
Tickets with 32°5 per cent. re- 
duction. Considerable reductions 
for parties of eight passengers. 
Packets of Merch>ndise can be 
forwarded by these trains, 


Apply to any office of 


COOK’ WAGONS-LITS 

















Strong Tough 


lzod—55/75 ft. Ibs. 
Fatigue range: 
In Air +15 tons 1)” 


Sea Water 
+125 tons (” 


Ingot 
Bar 
Sheet 
Tube 
Wire 
Sections 


Tensile 20/75 Tons 
Elong. 70°Y,/5%, 
Brinell up to 230 


Modulus 8,000 10’ reversals 


In the four corners of the Earth 
Oil Engineers specify 


THE FOUR-SQUARE NONPAREIL ALLOY 
to withstand corrosion, erosion, impact and fatigue. 
Please write for booklet. 
TUNGUM SALES CO., Ltd., 3, Caxton St., London. S.W.1 


* 
Castings 
Forgings 

Gauze 
Rope 
Stampings 
Spinnings 


Workable 


Easily 
works cold; welds; 


Tateelaaeteiie)i- 


Highly resistant to 
Sea Water, H»SO,, 
HCl, 

ties, Steam, etc. 


machined ; 


Oil impuri- brazes ; solders. 
Bearing metal. 
High thermal 
conductivity 


Equilibrium poten- 
tial -272 volt 








FLOATING ROOF 


Reduces Evaporation Losses and 
Fire Hazards 
SIMPLE—SAFE— ECONOMICAL 


Installations have been made WITH and 
WITHOUT Permanent Roofs 


World Manufacturing Rights controlled by 


THE AFONIN 
SEALING RAFT CO., LTD. 


Berlin, W. 15 Bregenzerstr. 7. Germany 


UNITED STATES: George W. Farny, Consulting 
Mining Engineer, Craftsman Farm, Morris Plains, N. } 


GREAT BRITAIN: B. J. Hesse, 117, Fenchurch Street, 
London, E.C. 3 


FRANCE: Etabs. Delattre & Frouard Reunis, 39, Rue 
de la Bienfaisance, Paris. (Licensees for France) 


GERMANY: Eisenwerk Wulfel, Hannover (Licensees 
for Italy, Holland and Roumania) 
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Alinge 2-ULL JOINTING 


“Klinger-Oilit” is the only universal 
jointing for Oil Distilling plant. It is abso- 
lutely reliable for hot crude oil up to 1000° 
F, and pressures up to 6000 Ibs. per square 
inch, also for saturated and superheated 
steam. When a joint is disturbed it peels 
off easily and can be used again. “Klinger- 
Oilit” is impervious to most chemicals, 
gases, and any other by-product of the 
hydro-carbon industry, and is in use by 
the largest Oil Distilling Companies all 
over the World. Eminently suitable for 
oil and petrol joints on Internal Com- 
bustion engines, and manufacture from 
8/1000 ins. up to 14 ins. thick. 



























Flinger GAUGES 


of the many types 
anufactured by = 
i up to 

|, and up to 
pressure. 


This is a specimen 
of Level Gauges m = 
These gauges are -s ~ 
F. temperature — we 
6000 Ibs. pet equas bes Pineer’s 
oe - pnt Oe cocks, ensuring 
patent sleev t —_— eo 


perfect tightness oo special cata- 
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logue a, | Distilling industry 


GAUGES 
Aingnt, (ae 


120, SOUTHWARK ST: LONDON S-E-1, 
PHONE: WATERLOO 5344 


Gumpoldskirchen, near VIENNA BERLIN-TEMPELHOF 
Rich. Klinger, A. G. 





ROTTERDAM BUKAREST PARIS 
53 Haringvliet Str. . +y~ ponee 183 Rue Ordener 
°. 49 


ALSO AT BRUXELLES BUENOS AIRES 


MILAN BOMBAY CALCUTTA TOKIO MONTREAL LISBON MADRID 
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Son 


FITTINGS 


Used the world over 
wherever oil is stored 


Write for information 


JOHNSTON & JENNINGS CO. 
891 Addison Road 
Cleveland, Ohio, U.S. A. 























PROVED intne 


OIL FIELDS OF THE WORLD 
AQUAGEL 


The Ideal Mud Conditioner 


Properly conditioned with a small amount of AQUAGEL, 
native clays will have wall-building properties which prevent 
caving of holes, stuck drill pipe and casing. Drilling mud pre- 
pared with AQUAGEL reduces abrasion, prevents cuttings from 
settling, seals off crevices and insures the landing of casing with- 


ee STABILITE 


An Improved Chemical Mud Thinner 


STABILITE reduces the viscosities of thick drilling muds | 


without destroying their wall-building properties. STABILITE- 
treated muds quickly release gas from gas-cut muds and are of 
particular value where weighting materials are used, or in 


drilling through heaving or caving formations. STABILITE 


assures lower mud-treating costs. 


BAROID SALES CO. 


Rohm Nici thse Batley Va felth jie), 


NATIONAL PIGMENTS & CHEMICAL CO., ST. LOUIS 


| show a_ vast 


ated. This region is under close study. 
The central part where rich deposits 
were reported in the southern section. 
The productive layers are expected to 
be of high commercial value. 

The eastern part. While in the north- 
ern direction the productive layer is 
almost washed away, it is quite open in 
the central part. In the eastern sec- 
tion the productive layer is underthrust 
by layers of the Apsheron balcony and 
overthrust by aged Caspian formations. 
The Kala property is part of this terri- 
tory and a number of prospects such as 
Kurdakhiani, Mardakhiani and Tur- 
kiakhani are at present under close 
study. 

The Caspian shore line and sea bottom, 
where oil and gas exits indicate the 
presence of oil fields submerged under 
water, similar to the island of Artema. 


In 1932 seven new discoveries were made, 
which were as follows: Karachukhur, Sulutepe, 
Kergez, Neftchala, Shongliar, Shabandag and 
the northern wing of Bingadi. In 1934 five 
new fields were added, among which Kala, 
Lokbatan and Artema became important 
factors of Baku crude production. 

Up to 1934 wells drilled to depths of 3,000 to 
3,500 ft. were few, but since 1934 such wells 
have become frequent occurrences and some 
drilling has extended down to 5,000 ft. The 
average drilling speed has increased gradually 
from 176 ft. per outfit per month in 1931 to 


| 245 ft. in 1932, to 253 ft. in 1933, and to 400 


ft. in 1934. Recent Soviet drilling statistics 
improvement over previous 
years. This is partially due to the use of 


selected shock brigades, for whom wells, 


| equipment and operating teams are carefully 


matched. General routine drilling is still 
handicapped by lack of adequate equipment 
and tools, as well as experienced operators for 
deep drilling. 

No figures for cost of drilling are available. 
However, Soviet statistics published in 1928 
show that the average cost of drilling per meter 
(3.3 ft.) at Baku was 250 Rbl., while at Grozni 
the figure was 150 Rbl. Cost of drilling in- 
cludes wages, field dues, fuel, power, transpor- 
tation and supplies. Wages and transporta- 
tion costs per meter of drilling are indicated as 
18 Rbl. for Baku and 11 Rbl. for Grozni. 
Drilling costs outside of the Caucasus are more 
expensive. 

Lack of sufficient appropriations for pros- 
pecting have delayed progress, and current 
more generous allotments have come too late 
to make up for the damage done and time lost. 
Soviet appropriations for prospecting amount 


| to about 15 percent of the total drilling ap- 


propriations. Under Soviet conditions this 
amount is not sufficient. Soviet oil fields 
usually operate over a period of two years. 
Flush production fields are often exhausted 
within less than a year, though some fields 
have been operating five years. In Soviet 
practice stripper wells are overlooked entirely, 
as the operators have to hunt for flush produc- 


| tion and flowing wells in order to live upto 


plans. 
J. WEGRIN 


STORAGE 
TANKS 


any capacity 


for OIL, PETROL, ETC. 
ELECTRICALLY WELDED 


We are experts in the designing, manu- 
facture and erection of Electrically Welded 
Tanks. 


COMPLETE INSTALLATIONS 
Send us your Enquiries 
OXLEY ENGINEERING CO. LTD. 


LEEDS, 10 ENGLAND 
Telephone: LEEDS 27468 Telegrams: OXBROS LEEDS 


LONDON OFFICE: Winchester House, Old Broad Street, E C.2 
Telephone: LONDON WALL 3731-3732 

















JOHN I. JACOBS 
& CO., LTD. 


Oil and Tanker 
Brokers 


15, ST. HELEN’S PLACE 
LONDON, E.C.3. 


Cables: Cosmos, London 

















@ Manufacturers specialized equipment for 
tank storages and refineries seeking repre- 
sentation in France invited communicate 
Frenchman handling well-known line desir- 
ing further restricted number. Exceptional 
knowledge technical English, French, and 
influential introductions petroleum indus- 
try. Write Box No. 22, Wortp PETROLEUM, 
3, Savoy Place, London, W.C. 2. 








Wanted. 


A clean copy of “The Oil 
Well Driller,” by Whiteshot, 
published in 1905. Address: 


AB., care of this publication. 
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